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FOREWORD

This report covers the period 22 October 1975 through 18
April 1976. The efforts reported herein were sponsored by the
Air Force Flight Dynamics Laboratory (AFFDL) under joint manage-
ment and technical direction of AFFDL and the Air Force Materials
Laboratory (AFML), Wright-Patterson Air Force Base, Ohio.

This work was performed under Contract F33615-73~C-3001
"Advanced Metallic Air Vehicle Structure" (AMAVS) as a part of
the Advanced Metallic Structures, Advanced Development Programs
(AMS ADP), Program Element 63211F, Project Number 486U0L04.

J. S. Ford II, Lt. Col., USAF (AFFDL/FBA), is the ADP Manager,
with Mr. N. G. Tupper (AFML) serving as Deputy ADP Manager.

Mr. C. R. Waitz (AFFDL/FBA) is the Project Engineer for the AMAVS
Program.

Earlier documentation of this program is contained in the
following AFFDL~-TR-XX-Y reports:

Phase Reports Interim Reports
Ph I Prel. Design - 73-40 1lst 73-1
Ph II  Detail Design - 74-17 2nd 73-77
Ph III Fabrication = 3rd 74-98
4th 75-40
5th 76-8

Principal General Dynamics contributors to this report were:

Bissell - Program Manager
Miller Stress Analysis
Mabry Structural Design
. Chambers Stress Analysis

wYmEO
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This work was performed during the period 22 October 1975
through 18 April 1976. It was submitted by the authors in May 1976.
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SECTION 1

INTRODUCTTION

This interim report summarizes the accomplishments of the Advanced
Metallic Air Vehicle Structure (AMAVS) Program from 22 October 1975
to 18 April 1976. This work is part of the Air Force's Advanced
Metallic Structures, Advanced Development Program. It was performed
under contract to the Air Force Flight Dynamics Laboratory (AFFDL) by
the Fort Worth Division of General Dynamics.

The six months covered by this report include primarily the
accomplishment of the first fatigue service life of the Full Scale
Test Program being conducted by the Structural Test Facility at WPAFB
with support being provided by General Dynamics. Also included are the
additional material testing funded under the "Credible Option'" task,
contractual drawing requirement activities, and the analyses related
to updated baseline loads/spectrum data. Activities leading to start
of the fatigue test program are reported in the Fifth Interim Report,
AFFDL-TR-76-8, dated February 1976, and included the following sig-
nificant items:

1., Final stages of manufacture of the wing carrythrough
structure (WCTS).

2, Mating of the WCTS to the upper test structure.

3. Completion of the hardware and software elements of the
test set-up leading to an operational test system.

4. Baseline inspection of the WCTS.

5. Strain surveys to verify load distributions.

6. Incorporation of updated loads/spectrum data from Rockwell
International (RI) to make the AMAVS test program current
with latest available baseline data.

7. Final system check=-out runs.

A contract change to incorporate updated loads/spectrum data
from RI was received in July, 1975. As reported in AFFDL-TR-76-8,




initial effort with the updated data was directed towards generat-
ing revised ram loads and fatigue spectrum for use in the Full
Scale Test Program. With receipt of the final data from RI in
November, 1975, final fatigue and fracture analyses were initiated
and essentially completed, except for documentation, during this
reporting period. 1In addition Math Model analysis using the limit-
ed static loads information available was accomplished.

Material testing, comprising mechanical property testing on
EB/GTA welded 10 Nickel steel and crack growth testing on both 6A1-4V
titanium and 10 Nickel steel, was completed. With the exception of
final analysis/documentation and completion of tests being conduct-
ed at WPAFB, this testing completes the '"Credible Option'" test task.




SECTION 2

TECHNICAL DISCIPLINES PROGRESS

The progress made by the technical groups during the initial
stages of Phase IV, Test and Evaluation, is reported in this sec-
tion,

2.1 ENGINEERING

The engineering functions progress for the period 22 October
1975 to 18 April 1976 is detailed below.

2,1.1 Structural Design

Design activities during this reporting period were devoted
primarily to supporting the Full Scale Test Program at Wright-
Patterson Air Force Base (WPAFB). Design changes were implemented to
correct structural deficiencies of the wing carrythrough structure
(WCTS) experienced during the first service life of fatigue testing.
Update of the production drawings for the ''No-Box-Box'" (NBB) con-
figuration was completed and some progress was made on the '"Fail Safe
Integral Lug" (FSIL) configuration drawings.

2.1.1.1 TFull Scale Test Support

The design group provided technical assistance to the Fatigue
Test Program at WPAFB on an "as required' basis. Design and coordi-
nation of required repair tasks were accomplished. On-site technical
support was provided during the repair activity and major inspections.

Special wrenching mechanisms were designed to realign the pivot
pins and lug bushings which rotated during the early stage of testing.
Retaining systems were also designed to prevent recurrence of the
rotation problem (See Figures 2.1.1-1 and 2.1.1-2), Repair procedures,
hardware, tools, and supplies were planned and coordinated for re-
placement of broken fasteners, restoration of the pivot system, and
retention of bolts experiencing repeated loosening.

On-site technical support was provided during the pivot system
restoration, fastener replacement following Flight 640, Taper-lok hole
rework and bolt reinstallation, and the first two Category III in-
spections. 1In addition, support was provided during the Category IV
inspection and structural modification program following completion of
one fatigue life,




FIGURE 2.1.1-1

RETENTION OF UPPER BUSHING TO PIVOT PIN

FIGURE 2.1.1-2

RETENTION OF LOWER BUSHING TO WCTS LOWER LUG




Hole number drawings were prepared for the WCTS to provide a
common base for hole identification during the test program. These
drawings are included as figures in Section 2.2.1 of this report.

2,1,1.2 Design Changes

Fastener revisions to the WCTS assembly were required to improve
structural reliability since repeated loosening and failures of
fasteners occurred during the first service life of testing. A reasses-
ment of the fastener locking features and structural capability of
involved joints verified the necessity for fastener revision.

Short threaded fasteners, attaching the access covers of the
YF 992 bulkhead, were replaced with longer threaded bolts (NAS 674)
to insure thread engagement with the locking feature of the nut-
plates.

Straight shank fasteners (22 per side), attaching the bonded
panel to the Yr 992 bulkhead in the upper outboard corner, were in=-
creased in size from 3/8" to 7/16" diameter. A new 7/16" bolt was
also added to this area.

Shear bolts (2 per side); attaching the Xp 84 rib to the Yy 932
bulkhead and common to the bonded panel, upper gusset, and bulkhead
support fitting; were increased in size from 3/8" to 1/2" and 7/16"
diameter.

Hi-Lok fasteners, attaching the outboard bonded panel of the
Yr 932 bulkhead to the Xy 39 rib, were replaced with shear bolts of
the same diameter.

Documentation and authorization of these changes were accomp-
lished on Engineering Change Notices (ECN). ECNs were required on
Drawings X7224001, X7224060, X7224120, and X7224130 to identify
these fastener revisions.

2.1.1.3 Engineering Drawing Update

The NBB production drawings were updated to the configuration of
the WCTS as it was fabricated by the incorporation of all outstanding
ECNs., A total of 211 ECNs .was outstanding on 92 drawings at the
time the WCTS was completed. During this reporting period, the
final 89 ECNs, representing 38 drawings, were incorporated. Final
completion of the required 27 Air Force Parts Lists was also accom-
plished.




The FSIL configuration is described by 101 drawings of which
76 were completed at the time the NBB configuration was selected
for fabrication. The top assembly drawing (X7223701), consisting
of four sheets, was prepared to a 907 completion level. No work
was accomplished on the 24 remaining drawings.

2.1.2 Structural Analysis

2.,1.2,1 General

During the reporting period, activities of Structural Analyses
personnel included the following:

1. Assembled updated panel point loads data and ran NBB 5
series UGO finite element models for all necessary unit,
fatigue, and static conditions.

2. Consolidated information stored on tape from UGO model runs
and produced a single tape with data for use in fatigue
analysis.

3. Predicted stresses at existing fatigue control points
for updated analytic spectrum where stresses were not
directly available from UGO models. Compared stresses
with test strain gage data.

4., Reviewed and analyzed data gathered during full scale
testing and performed related additional stress analysis.
Selected location for added gages.

5. Provided stress analysis support for design of tools and
devices to reposition and retain pivot pins, spacers, and
bushings after considerable rotational displacement
occurred during fatigue testing.

2.1.2.2 Design Loads

The loads and spectrum information for fatigue testing and
analysis remained essentially as reported in AFFDL-TR-76-8, the Fifth
Interim Report. However, a limited number of static load conditions
from Rockwell International (RI) were provided by AFFDL for use in
evaluating static strength. These static conditions are preliminary
and do not form a complete set of critical static design loads.




They were developed by superposition of some of the basic conditions
supplied for tatigue analysis. The superposition factors were deter=-
mined so as to give limit wing bending moments equal to those from
RI for the basic condition combinations specified. The ultimate
static conditions are as follows:
9010. Maximum Wing Bending, 2g, flaps down, post takeoff, 15° sweep
1.726X(031210 + 032210)
9020. 25° sweep
1.759X(021440 + 022440)
9030. Maximum Torque, .86M, 67.5° sweep
2.,0187 X 051750 + 4.0374 X 052750
9040. Maximum Down Bending, 2g, taxi

3.00 X 010100

The four digit condition numbers were assigned by G/D for in
house use.

2.1.2.3 Finite Element Stress Analysis

The overall box stress analysis was carried out using General
Dynamics Procedure UGO. Prior to the computer runs, the UGO pro-
gram was modified as follows:

1. The output format and internal calculations were altered
so that principal stresses and effective stresses are
available for static, fatigue, and fracture analysis.

2., The internal calculations were altered so that for one
option quadrilateral membrane element stresses are de-
termined by an area weighted average of the stresses for
the four component triangles. Such averaging yields
better results than a direct stress average when the
triangles do not have approximately equal areas. 1In
addition, results are identical to those of General
Dynamics Procedure TNl which was used for earlier AMAVS
analysis allowing for more direct stress comparisons. N




As discussed in AFFDL-TR-76-8, General Dynamics Procedure CM7
was developed to convert modified RI information to panel point
loads for the UGO model. The procedure was applied for all updated
basic and modified basic conditions.

The panel point loads data was merged with the model geometry
and boundary condition data for the NBB 5 Model which was based on the
final AMAVS design drawings. Seven separate models were run to
cover all known fatigue and static conditions derived from the up-
dated basic conditions. Each UGO run can handle a maximum of ten
separate loading conditions; however, these conditions can be super-
posed internally to form a large number of final conditions. Thus,
by grouping the basic conditions appropriately, results for several
fatigue and static conditions were obtained from a single UGO run.
Duplicate conditions were eliminated for efficiency. (See Table

-2.1.2-1 for duplicates). In addition to the fatigue and static condi-
tions, unit conditions were also run so that some manual super-
position could be done at a later time if new conditions were to
develop. Data on the make up of load sets and conditions for each
UGO run is shown in Tables 2.1.2-I1 and 2,1.2-I11. Computer resource
unit usage information and other pertinent data are shown in Table

201.2—IV-

2,1.2.4 Preparation of Finite Element Data for Fatigue Analysis

Although printed stress and deflection data was obtained for all
of the models of Section 2.1.2.3, the large bulk of printed material
precluded efficient use of the printed material except for spot
checking. Consequently, the UGO option to obtain stress and geometry
data on magnetic tape for each run was utilized. The seven UGO
tapes thus obtained were used to make two intermediate tapes. A
program was written to extract the stress and geometry data from
these two tapes and to produce a single tape. This single tape was
then available for direct data input to fatigue analysis programs.

In addition,a program was written to allow principal and effective
stresses for any element or set of elements to be listed in descending
effective stress order to further aid in reviewing the large amount

of data generated in the computer runs. The ordered effective stress
program utilizes the single fatigue data tape as input.

2.1.2.5 Additional Stress Data for Fatigue Analysis

Although the UGO finite element model adequately predicted many
stresses in the WCTS, the grid size was still too large or the manner
of concentrated load introduction too approximate to allow accurate
stress predictions at some control points. Consequently, stresses




TABLE 2.1.2-1

CROSS REFERENCE LISTING OF DUPLICATE FATIGUE CONDITIONS

DUPLICATE

FATIGUE COND.

509

11
511
517
521
522

27
535
537
538
542
547
552
554
555
559
564

66
566

67
567

68
568

69
569

70
570
571
572
589
606
607
625
626
630

UGO RUN
FATIGUE

COND,

508
10
510
516
21
22
526
36
37
38
43
48
53
54
55
60
65
23
523
24
524
25
525
26
526
526
527
71
72
588
106
107
125
126
131

635
640
642
643
651
653
660
163
663
664
665
166
167
667
168
668
169
669
170
670
171
671
172
672
173
673
174
674
175
675
176
676
177
677
178

UGo

136
141
142
143
152
153
659
150
650
164
165
129
142
142
143
143
150
650
153
153
156
656
159
659
16l
661
161
661
156
656
159
659
150
650
164

FC

678
179
679
180
680
181
681
182
682
183
184
684
185
685
186
686
187
687

UGo

164
165
165
129
666
142
142
143
143
150
153
153
156
656
159
659
161
661
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" TABLE 2.1.2-1V

NBB LOADS UPDATE COMPUTER DATA

Model(glsignation Computer Resource Units(l) Number of Load Conditions
NBB 5-5 1.073 56
NBB 5-6 .860 42
NBB 5-7 .801 35
nBB 5-8 () 1.127 65
NBB 5-9 .813 35
NBB 5-10 .915 42
NBB 5-11 .976 49

1) Essentially time charged in hours.
2) Five conditions of 5-8 overlap 5-11

3) Model has 2107 bar and membrane elements with 932 nodes.
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were estimated at selected points for the updated analytic fatigue
spectrum using distributions obtained from fine grid models
(General Dynamics TLO, linear strain elements)run during the design
phase and from other supplementary analyses. In addition, strain
gage data for gages located near control points was tabulated so
that test results could be considered in the fatigue analysis where
necessary. The locations of the control points and strain gage
locations are shown in Sections 2,1.3.1 and 2.1.2.4, respectively,
of AFFDL-TR-76-8.

For control point 1, the pertinent test stresses obtained from
flight number 1 are shown in Table 2.1.2-V.

For control point 2, TLO results for 15° and 67.5° degree sweep
angles were used to obtain estimated stress distributions across
the net section. For sweep angles between 15 and 67.5° and positive
wing bending, the load vector obtained from CM 7 runs was resolved
into components in the forward and aft sweep resultant directions
used for the two TLO analyses. The stress distributions based on
these components were then superposed. For pivot pin loads in a
direction forward of the TLO forward sweep resultant direction,
all load was assumed in the TLO forward sweep resultant direction.
Similarly, for pin loads in a direction aft of the aft sweep result-
ant direction, all load was assumed in the TLO aft sweep resultant
direction. For negative wing bending, approximate values were ob-
tained from the UGO runs. These latter negative values were small
and the approximation was considered acceptable. The calculations
were carried out using the HP9830 calculator. Results for typical
conditions as well as test stresses are shown in Figures 2.1.2-1 and
2,1.2-2,

For control point 3, the test stresses are shown in Table 2.1,2-VI.

The test stresses for control point 4 are shown in Table
2.1.2-VII.

Test stresses in the vicinity of control point 5 are shown in
Table 2.1.2-VIII.

For control point 6, stresses were estimated using upper longeron
basic loads data from NA-75-346 combined to form the fatigue condi-
tion loads along with cross section areas developed from AMAVS draw-
ings. The results are shown in Table 2.1.2-IX. No directly appli-
cable strain gage data was recorded.

14
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2.1.2.6 Full Scale Test Data

The previous interim report discussed test data obtained dur-
ing the static strain surveys. Subsequent to that time, 1280
fatigue flights have been accomplished. A large amount of data was
recorded and transmitted to General Dynamics., This section dis-
cusses portions of the test data and its ramifications. For brevity,
only a small amount of the actual data is included.

During the first flight, data was recorded at all of the data
points given in Table 2.1.2-VII of AFFDL-TR~76~8. During the fifth
flight the points of Table 2.1.2-VIII of AFFDL-TR-76-8 were recorded.
For both of these flights approximately 420 strain gage channels
were available for use. Typical explanatory notes and output data
as received from AFFDL are shown in Table 2.1.2-X. The strain data
for both the first and fifth flights was reviewed and compared with
data for similar conditions from the static strain survey. Although
some stress levels exceeded those previously predicted at the gage
locations, no indications were obtained that precluded continued
testing. '

Following the fifth flight, exceedance data was obtained for
most flights using fifth flight data as a baseline. Typical ex~
ceedance data is shown in Table 2.,1.2-XI. The exceedance printout
serves as one means of monitoring the structure since significant
changes from fifth flight values indicate possible problems.

Because of a higher priority, two Real Time Peripheral (RTP)
units became unavailable so that for flight 160 only about 170
channels of strain gage data were recorded. The data was obtained
for the points specified in Table 2.1.2-1IX of AFFDL-TR-76-8.

During the inspection following flight 160, the pivot pins,
bushings, and spacers at the juncture between the WCTS lugs and
the dummy wing were found to have rotated considerably from their
initial positions. (See Section 2.2.1) Several gages on the lugs
showed significant changes from the early flights to flight 160.
(Ref. Figures 2.1.2-3 and 2.1.2-4 and Tables 2.1.2-XII and 2.1.2-XIII.)
Since one of the effects of the rotated bushings was to bend the
lugs, it was concluded that the stress changes were probably due to
geometry changes resulting from lug distortion. Unfortunately,
continuous zero shift data was not obtained so preload stresses re-
sulting from lug bending caused by bushing rotation were not available.
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12018 NEAR |20
~41.4|-63,0|=2
38.7| 32.2| 2
19.8] 11.8] 1

TRACE Yp992
REF

i FAR
30.6 ,
41.0 2011 FAR 016 NE 2015 FAR
27.1 11.9]-4.8 | 11.3[18.5 || 5.2(25.1 3.9(-24.3
-- |-3.722.9|25 10.513.2 |{-11.7{=25.9
4,1 1-9,3113.2117.9 !l 5.2| 9.4 | ~7.9/-27.4| /L. DATA "BEFORE ROTATION" FRO

2. DATA "AFTER ROTATION' FROM
OTHERWISE FROM FLIGHT 170.

2014 NEAR 2013 FAR

-20.3}-12.3 | -19.8|=29.5
8.1} 7.9 | =3.2f =9.1
-6.9]-11.7

— e Ty

Figure 2.1.2-3"

TYPICAL EFFECTS OF BUSHING ROTATION ON L
AMAVS UPPER LUG
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K/ %5038 NEAR
.| 2037 FAR

|

. 2032 NEAR | 2031 FAR
‘ [-36.5|=25.4 | =17.1]-36.9
| -17.0(-21 55.1| 55.5 |
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| ) R
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2022 NEAR 2021 FAR ! 2036 NEAR
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23.0| 21.6 | 18.41] 20.4
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EAR [2017 FAR
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32.2| 25.1[22.6 .
11,8 12.4/12.6

| 2015 FAR
- 3.9 -24.3
«11.7(=25.9
-7.9(=27.4

L. DATA "BEFORE ROTATION'" FROM FLIGHT 5.

N 2. DATA "AFTER ROTATION" FROM FLIGHT 160 WHEN AVAIL,
| ///// OTHERWISE FROM FLIGHT 170.
[[2014 NEAR 2013_FAR
-20.3[-12.3 [ =19.8]-29.5
//// 8.1 7.9 | -3.2| -9.1
| -6.9|-11.7

Figure 2,1.2=3"

TYPICAL EFFECTS OF BUSHING ROTATION ON LUG STRESSES

AMAVS UPPER LUG 29
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Figure

2.1.2=4

TYPICAL EFFECTS OF BUSHING ROTATION ON
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1. DATA "BEFORE ROTATION" FROM FLIGHT 5.
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Figure 2,1,2-4
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However, the stress changes under load were considered to be indica-
tions that the obvious wedging caused by bushing rotation could ad-
versely affect the fatigue life because of possible stress increases.

In order to separate the pin and bushing effects and to gather
additional data, a flight (equivalent to flight 170) was run after
the pins were repositioned and retained. During this flight,
slightly over 200 channels of strain gage data were recorded. As
expected, data from flight 170 was very similar to that from 160
indicating that pivot pin repositioning had little effect. (Ref.
Tables 2.1.2-XII and 2.1.2-XIII.)

Based on the consideration of data obtained from flights 160
and 170, the bushings and spacers were returned to their nominal
or1g1na1 positions as discussed in Section 2.2, 1 Testing was then
resumed.

The data recording system was partially inoperative until
flight 190. During this flight, approximately 206 channels of strain
gage data were recorded. Included were readings from gages installed
on the lower bushing retainer system discussed in Section 2.1.1.1.
A similar amount of data was obtained for flight 320 and subsequent
flights through flight 1280 since RTP units were not returned dur—
ing the period covered by this report.

The lug stress data from flights 190 and 320 was compared with
that for flights 1, 5, 160, and 170 to determine whether restoration
of the bushings and spacers to the original positions gave values
similar to those for the initial flights. For the upper pivot lug,
the restoration was effective with stresses tending to approach
those of flights 1 and 5. For the lower pivot lug, results were
mixed. Several of the gages gave readings close to those of flights
1 and 5, but others gave values essentially the same as those for
flights 160 and 170. It was concluded that while rotation of the
bushings and spacers predominated in causing lug stress changes,
other unknown factors were present. Typical comparative data is
shown in Tables 2.1.2-XII and 2.1.2-XIII. Strain gage locations are
shown in Section 2.1.2.4 of AFFDL-TR-76-8 and in Figures 2.1.2-3
and 2.1.2-4 of this report.

Strain gage data for the lower bushing retainer was inconclusive
since values of load indicated were low and since the apparent load
direction was unexpected. It was decided that continuous strip
recording of values would be obtained on later flights to determine
whether higher loads occur at points other than those recorded. The
strip data also showed that loads were low so no further data was

recorded.

36

1




The exceedance data was reviewed and summarized for predominant
gages as data for each data flight was received as a test monitoring
aid,

At the end of flight 640, three additional rosette gages were
added to the YF 992 bulkhead titanium panel at the upper outboard
corner. (See Fig. 2.1.2-5.) These gages were added so that addi-
tional information for possible redesign of the panel-to-steel
bulkhead segment splice could be obtained. Readings were obtained
for flights 800, 960, 1120 and 1280. Typical average values for
flight 800 along with comparative values for the math model are
shown in Table 2,1.2-XIV. Since gages 4029 and 4030 back up each
other, the direction of the maximum stress for 4030 appeared to be
in error considering 4029 and 4032 and the general math model stress
direction. Consequently, results from 4030 were not used in later
analysis.

At the end of flight 1280, three additional rosette gages were
added to the Yp 992 bulkhead titanium panel at the lower outboard
corner to obtain additional information on stress distributions in
the vicinity of a failed Taper-lok fastener. (See Fig. 2.1.2-6.)

During the course of the testing, significant changes occurred
in several gage outputs in addition to those influenced by the bush-
ing and spacer rotations discussed previously. Most of these changes
resulted from damaged or faulty gages, gage installations, or
connections. Some changes, however, remain unexplained, e.g. gages
1122 SL and 1108 SL on the Yp 947 beam and lower titanium panel
respectively., Both of these gages have exhibited progressive de-
creases in readings. (See Table 2.1.2-XV.) Physical examination of
the areas has revealed no structural damage so continued monitoring
is planned rather than gage replacement for the time being. It may
be noted that the readings have tended to stabilize.

2,1.2,7 Stress Analysis Related to Full Scale Testing

Stress analyses related to problems described below were accomp-
lished to support the Full Scale Test. Specific details of the prob-
lems along with related drawings are included in Section 2.2.1.

Rotation of Pivot Pins, Bushings, and Spacers

The pivot pins, bushings, and tapered spacers rotated out of
position during the first 160 flights. Stress analysis of
the tools and tool attachments necessary to return the parts
to their nominal original position was accomplished. 1In
addition, assistance was provided in sizing the various
restraining devices installed to prevent rotational move-
ments of the pins and bushings for subsequent testing. 1In
general, design loads for the retaining devices were bas?d on
torques found necessary to restore the components to their

original positions. 37
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Bolt Failures, YF 932 Bulkhead, Xp 84 Rib

Several shear failures of the .375 inch bolts which
attach the bulkhead to the rib occurred. The loading is
complex because of the multiplicity of parts being joined;

i.e., gussets, titanium panels, steel bulkheads segment, alumi-
num rib, and bulkhead cap kick load fitting. The design analy-
sis showed a positive margin of safety at ultimate load based

on consideration of probable inelastic load redistribution at
high static load levels. It appears that the failed fasteners
were carrying a higher percentage of the joint load during
fatigue cycling since little inelastic redistribution takes
place at fatigue load levels. As noted in Section 2.1.1.2,

the fasteners were increased to one-half and seven-sixteenth inch
diameter following one life of testing. (1280 flights)

Hi-lok Head Failures, Yr 932 Bulkhead

At flight 1269, several broken/cracked Hi-lok heads in
the pattern attaching the aluminum bulkhead panel to the
Xp 39 rib were noted. Analysis indicated that joint loads
were within the rated shear strength of the fasteners, but
prying arising from the single shear arrangement apparently
overloaded the heads resulting in cyclic failures. As noted
in Section 2.2.1, these fasteners were replaced with shear
bolts for increased head strength following one life of test-

ing.

Taper-lok Failure, Yg 932 Bulkhead

At flight 802, a Taper-lok (C-84) in the lower outboard
corner of the Yp 932 bulkhead titanium panel was found to
have failed in the threads. The predominant factor in the
failure is believed to be bolt prying caused by the single
shear arrangement. However, calculated margins of safety
for ultimate load are negative for the following reasons:

1. The drawing sign out analysis was based on a math
model which preceded the final computer run. The
earlier model gave loads less than those from the
final model.

2. The sign out analysis did not adequately consider
increased bolt loads resulting as the pattern changes
direction from horizontal to vertical.

3. The measured stresses based on the single pertinent
strain gage in the region (3005 SL) are higher than

those predicted by the final math model.

42




Following 1280 flights (1 life) the adjacent fastener
(C-86) was removed because of uncertainties arising from a
loose nut. The Taper-lok was intact, but some indications
of working in the hole were observed (galling or fretting).

Taper-lok Failure, Yr 992 Bulkhead

At flight 1209, Taper-lok E-87 at the lower outboard
corner of the Yp 992 bulkhead was found to be failed in the
threads. Bolt prying caused by the single shear joints appear
to have occurred. Further review of the area showed that for
the current math model loads, negative fastener shear margins
exist for static ultimate load. It was decided that several
rosette strain gages would be added in order to obtain addi-
tional stress distribution data. (See Fig. 2.1.2-6 for gage
locations.)

Bolt Failures, Yy 992 Bulkhead

As early as flight 320, loose bolts were discovered in
the pattern attaching the titanium panel to the steel bulk-
head in the upper outboard corner region. Subsequently, as
discussed in Section 2.2.1, several fastener failures occurred
as well as repeated loosening. Undoubtedly, fastener prying
resulting from the single shear arrangement was the primary
cause of fastener failure, but review of the analysis revealed
negative margins for fastener shear at ultimate load using the
current math model. The fastener loads used for design were
based on a model which did not reflect final panel stiffnesses
and hence the loads were underestimated. Strain gages were
added to obtain additional information as noted in Section
2,1.2.6. It was decided that the fastener pattern would be
changed at one life (1280 flights) to give increased strength
as discussed in Section 2.2.1. This change resulted in calcu-
lated negative margins of safety in net shear on the steel
bulkhead for static ultimate load based on strain gage results
and math model data. However, fastener margins became positive.

When the fasteners were removed for rework, cracks were
found in several holes. The cracks were removed when the
holes were enlarged to accommodate the redesign or by special
hole diameter increases or countersinks as discussed in Section
2.2.1.
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Yr 992 Access Door Attachment

Because of repeated loosening of the fasteners attach-~
ing the primary access doors to the Yg 992 bulkhead, longer
bolts compatible with the locking feature of the nutplates
became desirable. (Ref. Section 2.1.1.2.) Since the desired
bolts had lower shear strength than those on the original
design, analysis was conducted to assure that sufficant
strength was retained. The analysis was conservatively based
on the math model which does not reflect load reduction re-
sulting from the oversized holes specified on the drawing.

Simulated Fuselage Failures

Simulated fuselage failures have fallen into two broad
categories: (1) fastener failures, and (2) cracks in skins,
webs, and attach angles.

The fastener failures have occurred primarily because
spanwise loads transferred to the simulated fuselage from the
WCTS through the fastener patterns were not adequately predicted
by the relatively coarse grid math models used as a basis for
simulated fuselage analysis.

In most cases the cracks have occurred where bending of
relatively thin members has been produced by relative motion
between two stiff load paths connected by the thin members,

Thus far, the failures have occurred in easily repaired
areas or in areas where the secondary nature of the structure

has made immediate repair unnecessary.

2,1.2.8 Lower Test Fixture Deflection Effects Study

Predicted deflections and wing pivot loads presented in the
Full Scale Test Program Test Plan, FZS-219, Rev. B, are based on the
assumption that points on the upper test fixture at Y 550 and Yy 1400
have zero vertical motion relative to the test floor. Measured de-
flections are of two types: 1) deflection between the upper test fix-
ture and the loweér test fixXture, and 2) deflection between the lower
test fixture and the test floor. For meaningful comparisons between
predicted and test data, adjusted deflections relative to the assumed
baseline must be obtained from the measured data. It was deter-
mined that the largest single effect was nose up pitching of the
upper test fixture resulting from significant vertical deflection
of the forward end of the lower test fixture relative to the test
floor.
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Equations were developed to obtain first order corrected de-
flections for use in obtaining effects on pivot loads of sweep
actuator reaction arm angle variations caused by deflections. For
those conditions checked thus far, the effects were small.

2.1.3 Fatigue and Fracture Analysis

The updated loads stress data received on tape from the UGO
stress model runs was screened for elements which had stresses
exceeding the levels of Section 4.3.1 of FZS-219 Rev. B dated
30 April 1975. The locations with stresses exceeding the screening
levels compared favorably with those used to develop the fatigue and
fracture analysis results published in FZS-219. Based on these
levels and subsequent analyses using stresses from the math model,
strain gage results, and hand calculated stresses for the updated
loads, the six control points shown in FZS=-219, Rev. B were retained.

Fatigue and fracture analyses for the six control points have
been substantially completed. The results are being reviewed.
Preliminary indications are that adequate fatigue life (one life
SF=4.0) and crack growth life (1280 flights) exist for each of the
control points.

Additional analysis will be accomplished where dictated by full
scale test results.

Final documentation of results of the fatigue and fracture ana-
lysis will be included in the next revision of FzZS-219.

2.1.4 Information Transfer

During the reporting period, the Fifth Interim Report, AFFDL-
TR-76-8, was submitted for AFFDL review. Following minor revision
to reflect review comments, it was then resubmitted to AFFDL for
Air Force publication and distribution.

Supplement 1 to FZM-6148B, Material Property Data Test Report,
was submitted to AFFDL. This supplement incorporated credible option
data that was available through October 1975.

2,2 TESTING

Full scale testing and material testing activities during
this reporting period are described in this section.
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2.2,1 Full Scale Test

During this reporting period, the first life of fatigue test-
ing - 1280 flights - along with the associated data recording and
inspections was completed. Table 2.2,1-I summarizes the signifi-
cant problems encountered in the WCTS and test structure. More
detailed discussion of these problems will be found below in 2.2.1.1,
presented essentially on a chronological basis. Strain gage results
are discussed in Section 2.,1.2,6. Table 2.2,1-I1 shows the regular
inspection intervals and types. Additional inspections in local
areas were made as required.

Several of the failed fasteners were examined in the Metallurgy
laboratory at General Dynamics/Fort Worth. The results are summar-
ized in Table 2.2.1-I1II11. For all of the fasteners examined, fatigue

was the cause of failure.

Fastener hole identification drawings were prepared to provide
a common base for discussions. These drawings are included at the
end of this section as Figures 2.2.1-4 through 2.2.1-14.

Early in the first fatigue life, analysis of fastener problems
indicated certain negative margin design areas. At that time, a
joint AFFDL/General Dynamics test philosophy was adopted to protect
the schedule position of the program. This philosophy, or test
approach, was to defer incorporation of any required design changes
in the WCTS until the end of the first service life. This approach
reflected the feeling that most problem areas would be revealed in
the first service life and that test schedules should be maintained,
if possible, without downtime for incorporation of changes, so that
problem areas could be defined at the earliest possible time. Con-
sistent with this goal, a ''replace and continue'" approach (in the
case of fastener failures) was generally followed during the first

service life of testing.

2.2,1.1 First Service Life

Fatigue testing was initiated on 21 October 1975 utilizing the
Full Scale Test Set-Up shown in Figure 2.2.1-1. Except for test
system problems, which were expected for a complex system, testing
was essentially uneventful for the first one-eighth service life

(160 flights).

When the first 160 flights of the testing were completed, the
scheduled Category II visual inspection was accomplished. Numerous
fasteners were found to be loose in the Yp 992 bulkhead access
panels and in the simulated fuselage structure, especially from
Yp 992 to Yp 1050. These fasteners were all retorqued.

46




d1-LdS LSHL ATVDS T1iNd
I-1°¢°¢ dd4N014

47




‘Ty% IYSTII
a313e 170q IBIYS Y3TM paserday

‘paarnbax uorioe ou -

w3uTiees, TPANjERU 9q 03 POABPTSUO)

*I93sweTp 198aBT 3Xau Y3ITmM poowiday

‘poaxasqo Surlizeay oN

‘saauslse’ GUDUHOUUM

‘sasualsey penbaojoy

‘sasudlsey panbaojzay

‘pauTealSdI puB pauUSTITEOY

‘Jqulrayssa -

8a13Ts0d se dweld palie3sut
INQ-3uUTIITYS TRUOTIITPPE ON

‘sasuajsey panbaojsy

*sasusisey penbiojsy

‘jusweAow Ipnydaad 03 wyys payieIsSul

*paud3y3T3-91 pue pauorlisodsy

9. ‘6/9

897°992°%92°7973

858958 H68°758°068°948
‘0%8°8E8 ‘7£8°0£8°778 I8
‘0T8°908°%08°Z08°£98°658
‘6G8ES8 TSR 68  LHB CHR
‘1I%8°6€8°L€8°T78 €18 T18T

\ ) 28e7osny

pojeInurs - ulds xaddp

Joa1d Sutm

conuw:oﬂ pq3no o3 83eyasng
PeIBTNUIS PMJ JO UTNS *am]

speayyIng
PU®B SqQIa 2ansOT> uasmiag

*qIa 3ansoyo
Jo asuxod pmJ aaddp

peayIng
664X 01 q1a @ansofo HY

JuLWYOBIAR T90%ZZLX ‘76644
j0aTd Suip

9T
Hw:ma.mmmuum 26694
05014x 03
7663K - @8erosny pezenurs

OH

OTH

PESY YOT-TH PaTTed
*sxaoeds pue

‘sSutysng ‘suid joatd
Jo Butuoijrsodaa aouty
310q uavoag

uoijoum

9ATIZETSI JO @ouUapIajy

sI2ua35BI 95007

sIsusjsey 95007

sI2Uu9a3jsey 8S00]

*saaowds pue s3urysnq
‘sutd joatd jo uoijeloy

uoTuUUNII HTN

S19Uajse] IS007]

sIdualsey 9S00

sutd
uoruunIl HIW o JuIIFTYS

sutd
uotuunil HTW Fo SuilFIYS

X

(4%

091

L61

L1T

SINIWNOI /NOIIDV FATIODTWIO0D

CON J10H ¥ANIISYA

NOILVOOT TVdINID

AYVWHNS WATY0¥d~1SAL ATVIS TINd

I-1°2°¢ 379v1

NOILdTYOSHa WITI0dd

|

i

“10NYIS |
4¥0NIXI:
184l |

SLOM

IHOI'1d

i

i

48




“ j - 4
4 U i !
*puncdwos Sutureisa yaim . ! ‘ ! i
peITeaISUT S31T0q M2U Y3Tm pooeidsy . 8/8~-1%81 Juauwoelle T90%7ZLX ‘z766IX H sdurUSIUTRUW m>ﬂu=w>mhm_ X
*103enloe saeds :
WOoXJ POX PIIITPOW YIEM ISPUTTLD speaayl
poatedoy *T19° perol @aljeaado po3ewep-pud pox I9purTkd .
-ul JO TeAOWRI 1938 POISA0ISI( *pAy-a03enjoe deems Juipm CX.
o agerd)
. o o . : “ImT SIOM pue uld uoTuUUNI]
*SIOM 03 o8ewep ou-JJO punoad InyN : apIs 33971 9TH Usem3Isq sdUaIDIISJUY X
.muﬁon.ummuu Jeay IS 00§ YITm apis ‘u01a3uo0y pIroqino o3
/uza33ed yoes uy sjjoq 4 pooeidey *9sny pajernwis-ulys adn ‘yi (g) ssanytey NOoI~TH X 0%9
: X i '0%9 ISTIF |
I933® 370q xodoad y3im paoeydey T , i
*9-1800 310q £awzodwsl payreasul €540 *puq ze6dx ‘qra 4gdx xeays-aanyrey 3iog! X 696
, ’ i 09 3T
a333e s310oq xadoad y3ta paoserday
53109 9-1800 Lawxodwsy pefye3sul #98 ‘0982 Juemorlde 190%72/X ‘76694 §pe2ay3l uf usdoiq s3Tod X z9¢
0%9 *313 3°3Fe (s310q
#meu) paatedsy ‘xT3 Larvaodwsy 107 HY 33 1 ‘HI 23® ¢
uoTIuUS3aI YITM pelaasul s3joq parred - wo3sks uorjuelzax 3utysnq *adn SPBaIY] Ul uajyoxq sitod X 8% o
. ' : <+
*sIs2ualsey pIolF PepPPV H1 °*9sny pejelnuis-ufys °*adn I3TQROp PaIHONg UT YOBI) X
*0%9 3uSITI
2933e 370q 1adoad yjTm peowidey
'9-180-0 ‘310q £apiodwe3 palelsul zi8d JusuwREIIE T904ZZLX ‘T66TA PE9Y Je-3anyTey 3104 X
*penbaolax pue 2313-007 petrddy PapIodax 10N JuauwnjoeIIR T904ZZLX ‘z669X §19Ua3sBF 9S007] X 08%
"0%9 *313 Ie3zE ”
I2UDISBI MU YIIM paseiday
*08% °"3T3 Jo pua e pappe InN i
*L¥y "3TF 3 Inu O/M peowidey 95L0 : ‘puq zeedx ‘qra ygdx aesys - saniyey 3Ifog X
"Tyy JUBTTI m
193Je pUNOI 2UO0 SB NOI-1H Pwes ! *9sny pajelnuwis-urys xaddp pPE2Iy3 e N0T-TH pPolIeRd X F4 4/l
I
"UOTIOB OU - 3INJIdONIIS LIPPUODIS H1 *9sn3y pejelnuwis-uids xaddp Buriong aaqnog X
SINIWAOD /NOTLOV HATLOIYHOD "ON JT0H ¥ANIALSYA NOILVOOT IVHANID NOILAI¥DSAd WITH40¥d “ILOAYLS | SIOM  |IHOITL
JINIXTA
syl ! d

AYVIWHNS WATE0¥d-1SAL ATVOS 'T1Nd
(QIANIINOD) I-1°Z°Z I14VL




‘0871 3IUSTTI 1933

P3ITBISUT 13Ud3SBI BZISISAO0 pUE
P3}10Md31 STOH - I9us3SeI 92TS suwes
431a s1seq Kaezodwsy uo paoeyday
‘uoT30® ou - 2anjonils Liep

-Uo935 "HI-/E€T-69THTTLX UT sx¥oBID
*I92U83sey MOU YITm paoelday

*sasudlsel peanbaojay

paoserdey
*3T0q Mdu yi1m paderday
‘inu Jnoylim psdeldaa-saniiey puoossg

*jqoi-aede]
92TSIBA0 pPI[TBISUT-ITOY pPaqIOoMmay

*a3e)ea1q 1003 TeACWRI JO
esnedaq (1) 3709 HY SA0WSI jou PINO)
*SPTS HT uo s3jtoq usjoiq ¢ peoerday

$3109q PT®@13 € pappy

*39)sel8 soe1d

-uT-pawioy psoerday °sozerd Inu yIIm
JuswaeZus 1sdoad apracad o3 s310q
HL9SYN UaTs si10q 180D paderdsy

$310q u81sap Teur8TIo Yitm poverdey
‘punodwod SuturelLa yaTA patieas

-UT s370q 3213 3BSY ISY Q97
Y3TM $MOT-TH umue3tl poeoerdsy

£84

LTT°TSL 967 Y62
THELTE STE S62°E6TD

960

%80

5L ‘1640 ,

8202-5202d

JusudeIIR T90%ZTLX T669A

L ygdy ae
z¢69a ‘wesq yoezae Jurated

uoxs3uoT °pqiano o3 uIys
*ImT ‘-asny pajeInuIs ‘pmg

yedx 7o

pPquI ‘Isuiod ‘adn ‘zegdx

Sutm HI

i

|

i
ANT 766D @SNI BUTTILULd 3V
‘puq zgeda ‘qra wgdx

IuBWYOBIIR £80YZZLX ZE6TA
*s370q wa3sds

uotjusjlaa Surysnq adp

a3e1osny
: pPejeInuIS~-asfqnop HY °adp

sisued ssaode zggdx

ze6dx <ygdy

Jusuyo®IIR 1904%2ZLX ‘7669A

peday3-sanirej yoj-aadel

s918ue yoe3zje payorid

2anyIey 3709

Sa9uelsey 8s00]

‘uay0iIq
wex z-M JO IBq 10ATJg

2anitey 3104

Ieays-aanyre3y 3jog

peaayj-aanyiey Mol-iadel

9DUBUAJUTRBW DATJUSADIJ

d2uBUSJUTBW SATIUIAII]

3DURUSJUTRW DATJUIADI]

3DUBUIIUTBW SATIUDADIJ

22urUljUTRW 3ATIUATI]

X 096

LS6

9€6

9.8

X 208

(P3uc))
X . om

SINIWWOD /NOILOV FAILIALIAOD

‘ON dTOH ¥IANILSYVA |

NOILVOOT Tv¥aN3D

AAVARAS WATI0¥d-1SHL FTVDS TINd

(QANNIINOD) I-T°2-¢ FIEVL

NOILAI¥DSIA WAT190¥d

"IOMEIS SIDM  iHDTTA
RNAIXTA
© 1AL

50



a9YSBM paxdJueyd
Pue 370q MOU Y3aIm paoselday

uo133uo0] pqino o3 a18ue
Jusauyyoelle urds zaddn
‘9sngy pojeInws *pmd

NOT-TH usavoag X
TUOTIBOITITPOW SITT m
3IsT 3o 3aed se 1suajsey aslae]
Y3tm pedeldea - eanJIej puoosag SCLD Jueunoelle qIa 4gdx ‘zegdx 31709 ussoag X
!
‘pedy 3eas Lriadoad o3 panbaoj _
=91 pue JNU I9pUN JASYSEM PIPPY 911D q1x 6edx 3e NMmmww pesy xapun del8 ‘joj-aade] X
_ i
‘Juauoelle IBIIOD 03 i m ,
‘UOTI0® OU - JuINIOM IOUTH deaas uotjuslax Suiysng HT amg ! Suryaom amuumw X ;
| | o
664X m i
‘3z0ddns jusuyoe3zE UTYS | i | :
‘Pqano pue pqui-pa11Tap doig *9sny pejeInwWis 99TH2TLX | qas payoea) ! X : i
. ﬂ . '
*joT-aodel °z1s i
=I9A0 Ya1m padoeidsx-afoy poMdiomey @ 980 JueuoelI® £BOHZZLX ‘Z€64R | jqor-asdel uo 3nu 8soo] X
*$3¥ORID 2AOWSI 07 “ 098°958°758°058 | uze3zed Jus o®3l3Ee TY04ZZLX |
SISJWBYD pu® 9215 ITOY pasesidu] | .o¢w.~¢w.mow.amw.m¢w.m¢wmm Ut ‘Puq 266“A uworaxod -adg 19935 T932IN QT UT sxoea) _ X 08¢1
i i i
| | ! ,
‘0821 3uBT1y | 6Ty ‘ i
9338 S310q IBIYS Y3Tm pooeTdey l .mwe.HN¢hwm¢.om¢.~m¢.¢u¢o_ Juewgde3llze q1x 6edx ‘zeedy | spesy sor-tH usjo1q/paydRI) | X 69t
| | 7 |
SINYWWOD /NOLILOV FAILOTIEOD "ON dTOH YANALSVI | NOILVDOT TVHINID NOILdI¥DS3d WITI0dd "LON¥LS | SIOM | IHOT1
; JANIX1d
M IS4l

AYVIANS WATIO¥d -1SAL ATVoS TIN

(QEONIINOD) I-1°Z°'Z TTAVL

51




Table 2.2.1-11

SUMMARY OF INSPECTION TASKS BY CATEGORY

FATIGUE TEST PROGRAM
TYPE INSPECTION INSPECTION CATEGORY
I {II I1I 1V v
VISUAL X X X X X
MAGNETIC RUBBER X X X
PENETRANT X X
ULTRASONIC X X X
RADIOGRAPHIC X
MAGNETIC PARTICLE X
AUTO EDDY CURRENT X
INSPECTION @ DAILY 160 | *%320 | TEST SPECTAL/
FLIGHTS NOS. FOR 480 640 | START* | INVESTIG.
EACH 1280-FLT 800 | *%¥960 | 1280 AS
1120 REQ'D

*BASELINE INSPECTION @ TEST START

**THESE CATEGORY III INSPECTIONS ARE

REDUCED TO CATEGORY II FOR LIVES 2, 3,

AND 4,
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In addition to the loose fasteners, rotations of wing pivot
pins, bushings, and spacers were found to have occurred. The
estimated rotations and associated gaps are summarized in Table
2.2.1-1vV, The pin rotations were terminated by contact of the shear
strut eye-bolts (Dwg. 603FTB023) with the clearance holes in the
dummy wings. Because of the shear strut misalignment caused by the =
pivot pin rotations, it was decided that the pins would be rotated
back to their nominal position and this was accomplished on 3-4
December 1975. The pin preload collars were then reinstalled.
Pertinent data is summarized in Table 2.2.1-1v. No bushing or ==
spacer rotation occurred during the pin rotation operations.

After a review of the lug geometry changes that appeared to be
necessary to accommodate the bushing and spacer rotations, and of
the strain gage data taken during flights 1, 5, and 160, it was de-
cided that adverse stresses could result in the pivot lugs although
the magnitude could not be established accurately with the informa-
tion on hand. (Ref. Section 2.1.2.6.) Consequently, plans were
made to obtain additional strain gage data and to design and manu-~
facture tools for rotating the lug bushings back to their correct
position and retainers to prevent bushing rotations in the future.
In addition, fittings were designed, built, and installed to pre-
vent appreciable relative motion between the dummy wing and shear —
strut eyebolts so that pivot pin rotations are limited by the
dummy wing.

Prior to running flight '"170", which was chosen as a repeat
of 160, measurements of the positions of the installed pins,
spacers, and bushings were made. The pertinent values are shown in
Table 2.2.1-1V. Flight "170" was then run and transducer data
was obtained. Finally, the positions of the pins, bushings, and
spacers were rechecked. The results are shown in Table 2.2,1-1IV.
No significant strain differences between flights 160 and''170"'were
observed. (Ref. Section 2.1.2.6) The test was ''quiet'" indicating
that retorquing of the loose bolts had reduced the noise level.
Some relative rotational motion between the dummy wing and WCTS
lugs about the pivot pin axis was measured on the left side wing
using a deflection transducer installed for flight "170".

A lower bushing rotating tool was designed and manufactured.
As noted in Table 2.2.1-IV, both lower bushings were successfully
returned to the nominal locations (December 16).

A repair team from GD/FW arrived at WPAFB on 5 January 1975
and accomplished the following tasks during the week of 5-10
January.
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—
o Installation of the wrenching mechanism required to
realign the upper bushings
o Installation of the upper bushing retention systems follow~
ing their rotation by the WPAFB Test Lab personnel —
o Installation of the lower bushing retention systems
o Realignment of all of the tapered spacers between the
=

WCTS and wing lugs except for the upper left hand spacer
(accomplished later by WPAFB Test Lab personnel).

The condition of the pin systems following the upper bushing
rotations is documented in Table 2,2,1-IV. Also shown is the
condition of the system after application of the pivot pin pre-
load, prior to test resumption. Photographs of the bushing reten-
tion systems are presented in Figures 2.2.1-2 and 2.2.1-3.

Resumption of full scale fatigue testing, following the down
time required for restoration and retention of the pivot system, was
attempted 15 January. Due to a malfunction in one of the hydraulic
servo valves, testing was delayed. The valve was repaired and
fatigue testing was resumed 19 January. The first one-quarter
life (320 flights) was completed 29 January. Testing was then dis=-
continued to conduct the first scheduled Category III inspection.

This first major inspection utilized visual, ultrasonic, and
magnetic rubber techniques, and necessitated the removal of four
panels for access to the interior of the WCTS and the aft simulated
fuselage. The inspection was conducted between 30 January and
5 February.

The visual inspection consisted of a thorough observation for
the presence of adverse conditions in all external and internal
areas of the WCTS, and the interface areas of the simulated fuse-
lage. Primary items looked for were cracks, loose fasteners,
broken fasteners, and delamination of bonded panel edge members.

“During the course of this visual inspection, the following
conditions were observed:

o 31 loose fasteners attaching the X7224061 panels to the
" YF 992 bulkhead.
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FIGURE 2.2.1-2

RETENTION OF UPPER BUSHING TO PIVOT PIN

FIGURE 2.2.1-3

RETENTION OF LOWER BUSHING TO WCTS LOWER LUG
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LH Hole Numbers RH Hole Numbers
E811 E841 E853 E802 E822 E850
E813 E845 E855 E804 E830 E852
E821 E847 E859 E806 E832 E854
E837 E849 EB63 E810 E838 E856
E839 E851 E812 E840 E858

(See Sheets 1 and 2 of Figure 2.2.1-4 for Locations)

o0 4 loose fasteners attaching the RH closure rib to the Yp 992
bulkhead. Hole Numbers: E262, E264, E266, E268,

o 2 loose fasteners in the upper forward corner of the closure
rib assemblies. LH hole number: B75, RH hole number: B76

o 4 broken bolts attaching the lower skins of the forward
simulated fuselage to the outboard longerons

0 Miscellaneous loose fasteners in the simulated fuselage

o Evidence of relative motion between the closure ribs and
the bulkheads. No evidence of fretting was observed.

o The pivot pins, bushings, and spacers had repositioned as
documented in Table 2.2.1-1V.

All loose fasteners were retorqued and the four broken fasteners in
the simulated fuselage were replaced with new bolts of the next larger
diameter, The minor repositioning of the pivot .system and the

motion between the closure rib and the bulkheads were not considered

cause for alarm,

Ultrasonic inspection of 748 Taper-lok bolts and 28 straight
shank fasteners was conducted to determine if any failures had
occurred. Magnetic rubber inspection of 20 selected radii and 8
fastener holes in the lower plate was performed to determine if
fatigue cracks had been initiated., All NDI inspections produced
negative results.

Full scale fatigue testing was resumed 5 February with a three
shift operation commencing 9 February. Completion of Flight 480
was achieved 12 February with the test time reduced to 23 minutes
per flight, resulting in the best test rate to date of 53 flights
per day.
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Following completion of Flight Number 422 and during the routine
daily visual inspection of 10 February, an additional fastener head
failure was discovered in the right hand simulated fuselage. The
failed fastener was the most aft Hi-Lok attaching the upper skin of
the forward simulated fuselage (603FTB100-198) to the 603FTB301-63
splice angle as shown on Sheet 1 of 603FTB300. The splice angle
attaches the fuselage skin to the 603FTBll5 outboard longeron.
Testing was resumed with the fastener still in place. After Flight
442 the Hi-lok was replaced with a shear bolt of the same diameter.
During the replacement it was discovered that the fastener had also
failed at the root thread.

During the down time following Flight 442, a failed bolt was
discovered in hole C756 (RH side) of the WCTS. (Ref. Figure 2.2.1-5)
The bolt is located in the upper outboard corner of the Yf 932 bulk-
head (X7224083) and penetrates the steel bulkhead, Xy 84 rib, corner
gusset, and the support fitting for the bulkhead cap. A shank fail-
ure occurred at the interface between the X7224083 panel and the
X7224090 bulkhead. Testing was resumed with the head end of the
bolt removed and the nut end in place. At the end of Flight 447, a
new C081-6 bolt was inserted and retained in place without adding a
nut. The nut end of the failed bolt was removed at this time. Test-
ing continued to the completion of Flight 480, at which time a nut
was installed on the C081-6 bolt.

During the Category II inspection, following Flight 480, several
bolts attaching the X7224061 panel to the Yr 992 bulkhead were found
to be loose. Loctite retaining compound was applied to the threads
of these bolts and the bolts were retorqued. 1In addition, another
bolt attaching the X7224061 panel to the Yp 992 bulkhead was dis-
covered to be broken. Failure of this bolt (hole E872) occurred at
the head. This bolt is located approximately in-line with the in-
board X722-4159 beam supporting the upper cover panel. (Ref. Figure
2,2,1-4, sheet 2) A temporary bolt (C081-6) was installed in this
hole and Flight 481 was run 12 February.

A buckle in the 603FTB100-283 doubler reinforcing the upper
skin of the LH forward simulated fuselage was first discovered
following Flight 427. During the Category II inspection, a crack
was found in the buckled doubler. No crack nor buckle, however,
occurred in the basic skin. Six (6) 1/4'" diameter bolts were added
to attach the doubler to the skin in the area of the buckle.

Inspection of the bolts retaining the upper bushings to the

pivot pins was omitted during the Category 11 inspection following
Flight 480. Testing was discontinued after Flight 481 and an
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inspection of these bolts was made. The most aft three (3) bolts on
the 1LH side and the most aft bolt on the RH side were found broken
at the first full thread. A temporary fix was accomplished. The
failed bolts were reinserted in the holes and mechanically retained.
This temporary fix permitted fatigue testing to resume until a
repair kit from Fort Worth was assembled and delivered to WPAFB.

Failed bolts were discovered in Holes E860 and E864 following
Flight 562. These bolts are part of a pattern attaching the X722-
4061 bonded panel to the upper rail of the YF 992 bulkhead. (Ref.
Figure 2.2.1-4) Temporary fasteners (C08l) were installed and test=-
ing continued.

Following Flight 569, another failed bolt was discovered. This
fastener was located in Hole C755 attaching the Xg 84 rib to the
Yr 932 bulkhead on the left hand side. The failure was similar to
the failure in Hole C756, which is geometrically opposite C755 on
the right hand side, A temporary replacement fastener (C08l) was
installed and testing continued.

The first one-half fatigue life (Flight 640) was completed
20 February at which time testing was discontinued to accomplish the
second scheduled Category I1II inspection. The inspection was started
23 February and was completed 25 February. No discrepancies were
observed by either ultrasonic inspection or magnetic rubber inspec-
tion, Visual inspection revealed the following:

o Failure of two Hi-~loks on the left hand side attaching the
upper skin of the forward simulated fuselage to the splice
angle of the outboard longeron. This splice area is geo-
metrically opposite to the area where failure occurred on
the right hand side. All Hi-lok fasteners in this splice
area (four per side) were replaced with equivalent size
shear bolts of 300,000 psi heat treatment.

o Evidence of interference between the nut of the MLG Trunnion
pin and the lower plate on the left hand side. Metal in-
dentation was limited to the nonstructural lower fairing
support flange - No visual damage occurred in the 10 Nickel
lower plate. The nut was ground off to provide adequate
clearance. No rework was required on the right hand side.

o 1Indications of cracks in the Yp 932 bulkhead lower flange
and in the panel of the lower plate just inboard of the
Xp 39 rib. NDI inspections, however, disproved the existence

of the suspected cracks.
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During the down time required to accomplish the Category III1

inspection, several repair and maintenance items were performed.

The

repair tasks included the following:

o]

Replaced the temporary bolts (C081l) in Holes C755, C756,
E860, E864 and E872 with new original design C4550 bolts.

Replaced the deteriorating form-in-place gaskets on the two
access covers of the Yp 992 bulkhead.

Removed the failed bolts attaching the left hand upper
bushing to the pivot pin and installed new bolts with gap
provided between their heads and the bushing.

NOTE: The one failed bolt on the right hand side
was not removed because of breakage of
removal devices and the possibility of
damage if further removal attempts were
made,

Preventive maintenance was performed to enhance the possibility
of completing one fatigue life with minimum down time and included
the following:

(o]

Replaced fasteners in Holes E841-E864 and EB867-E878 with
new bolts of original design, utilizing thread retaining
compound to preclude loosening previously experienced.

Replaced original design titanium Hi-loks in Holes E865,
E866 and E2025-E2028 with 260,000 psi heat treat shear
bolts of the same diameter. These fasteners were also
installed with thread retaining compound.

Replaced bolts in Holes C751 and C752 with new bolts of
original design. '

Replaced original design short threaded C081 bolts, attach-
ing the aft access covers, with longer threaded NAS 674
bolts to allow proper engagement with the locking feature
of the nutplates. Loosening of these fasteners had become
frequent during testing.

Added three (3) bolts attaching the right hand doubler to
the upper skin of the forward simulated fuselage. These
fasteners were added to prevent doubler buckling as ex-
perienced on the left hand side.
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Three additional strain gages were installed on the Yp 992
bulkhead panel during the inspection down time. They were added
in the area where bolt failures had been experienced to better
define the load distribution and magnitude. (See Section 2.1.2.6)

Test resumption, following the second Category III inspection,
was delayed to permit repair of a hydraulic cylinder in the wing
sweep actuator system. Repair was required because of severely
damaged piston rod threads found after removal of an inoperative
load cell. Repair consisted of installing a replacement piston
rod, which was created by modifying a longer rod from one of the
static test hydraulic cylinders. The modification was completed and
the actuator reinstalled 27 February. Additional delay was exper-
ienced due to discrepancies in a modified computer program. An
attempt was made to incorporate a haversine shaped load cycle in the
program to increase cyclic rate. Repeated dumps, however, necessi-
tated converting back to the original program. This conversion
was accomplished and testing resumed in Flight 641 on 1 March 1976.

Following Flight 783, it was observed that the head of a bolt
attaching the upper skin of the right hand forward simulated fuse-
lage to the outboard longeron (603FTB11l5) was missing. This bolt
was the fourth fastener forward of the pattern changed from Hi-loks
to shear bolts during the previous Category III inspection. A new
bolt was installed during the Category II inspection following
Flight 800.

A failed Taper-lok in Hole C84 (Ref. Figure 2.,1,2-6, sheet 1)
attaching the outboard Yp 932 Bonded Panel (X7224083) to the
X7224090 Bulkhead was discovered following Flight 802, Failure
occurred in the first thread and was discovered because of the
noise associated with excessive air leakage. The panel had pulled
away from the bulkhead flange, allowing air to leak along the faying
surface. An MRI inspection of the hole was negative, indicating
no crack in the hole.

A team from General Dynamics arrived at WPAFB 8 March to rework
the hole and install a new Taper-lok. The original hole, as manu-
factured, was a first oversize hole. Hole rework required enlarging
the hole to the third oversize due to a slight misalignment between
the panel and the bulkhead. Hole inspection consisted of blueing
for a roundness check and a visual inspection for surface finish,
angularity, tool mark, etc. A rubber cast of the hole was made
following rework to provide a record of the hole condition. The
new Taper-lok was installed and testing was resumed at Flight 803 on

8 March.
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The second failure of the bolt in Hole C756 (Ref. Figure
2.1.2-5) was discovered at the end of Flight 876 on 10 March. A
new bolt was installed without a nut and testing continued. The
bolt was mechanically retained in place to eliminate down time in-
volved in gaining access to the interior of the WCIS for nut installa-
tion.

Visual indications of cracks in the right hand closure rib web
were discovered following Flight 885. Subsequent dye penetrant in-
spection, while the structure was under load, disproved the existence
of cracks.

Following flight 936, a failed C081 fastener was found in the
aft simulated fuselage. This fastener was the most forward fastener
in the lower fastener pattern through a doubler immediately above
the WCTS lower rail at the simulated fuselage center-line rib to
Yr 992 bulkhead attachment. A new CO81 fastener was installed
and testing was resumed.

On 12 March, Flight 960 was completed and testing was discon-
tinued to allow accomplishment of the third scheduled Category III
inspection.

The third scheduled Category III inspection was conducted
by personnel at WPAFB. General Dynamics did not participate in
this inspection. No abnormalities were detected by the nondestruc=-
tive inspection techniques. Visual inspection, however, revealed
the following:

0 Loose fasteners in the Y932 bulkhead at holes (€293,
€294, C295, €296, C315, €317, C341 and Cl127 (Ref. Figure
2.2.1-6, sheets 1 & 2) and hole C752 (Ref. Figure 2.2.1-5).
These fasteners were properly retorqued with no other
action deemed necessary.

o Failed fastener in the forward simulated fuselage attach-
ing the lower skin to the outboard longeron. This fastener
was in the outboard row of fasteners and was just forward
of two fasteners that had failed at flight 320 and were
replaced by larger bolts. The fastener was replaced with
same size fastener,
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At flight 1036, cracks were found in both the left hand and
right hand angles (P/N X7224169-13 and -14) attaching the lower
fairing structure at Xp84 and Yp932. Because of the secondary
nature of this structure, no repairs were deemed necessary. By
the end of 1280 flights, the cracks had terminated at rivet holes
in the angle attachment.

At the completion of flight 1209, the Taper-lok fastener in
hole E87 on the Y992 bulkhead (Ref. Figure 2.2.1-4, sheet 1) was
found to have failed in the first thread. Inasmuch as visual in-
spection revealed no significant hole damage, a new Taper-lok of
the same size was temporarily installed with head protrusion with-
in the required limits. This action was accomplished by Structural
Test personnel as an expedient to allow continued testing with the
plan that General Dynamics would install a new fastener at comple-
tion of one service life.

During flight 1269, broken Hi-lok heads were found in the
pattern attaching the outboard titanium panel (P/N X7224083) of
the Yp932 bulkhead to the Xp39 rib (Holes C424, C432, C436, CA38,
C421, C425 and C429 (Ref. Figure 2.2.1-9). Since the shanks were
intact as well as portions of the head, the decision was made to
continue testing until completion of the first life. At that time,
all accessible Hi-loks in the pattern will be changed to C4550
shear bolts in order to gain greater head strength to resist prying
induced by the single shear arrangement.

During inspection of the Hi-lok heads, a crack was discovered
in the left hand angle attaching the simulated fuselage weapons bay
skin to the Y932 bulkhead. The crack was in the flange attaching
to the bulkhead and passed through hole C441. The crack terminated,
however, before reaching the flange attaching the weapons bay skin.
Because the shear loads in the weapons bay skin are relatively low,
no repair was made.

The first service life of testing (1280 flights) was completed
on 30 March 1976.
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2.2.1.2 First Life Inspection and Change Incorporation

As discussed in paragraph 2.2.1.1, test down-time during the
first service life was minimized by deferring incorporation of
required changes until completion of the first life. A General
Dynamics Team then incorporated the planned changes, participated
in the Category IV inspection, and accomplished repairs revealed
necessary by the inspection.

The planned changes were those WCTS modifications necessary
to resolve design problems encountered in the first service life
of fatigue testing. The planned modifications, along with the
actual changes required to implement the modifications, were as
follows:

a) Increase fastener size at Xp84 rib to Yy 932 bulkhead
attachment to provide positive margin at this joint.
The planned change involved increasing the size of
fastener holes as follows. (Ref. Figure 2.2.1-5 for
hole identification).

C755 and C756 - increase from 3/8 inch
to 1/2 inch

C751 and C752 - increase from 3/8 inch
to 7/16 inch

The planned rework, including appropriate inspection,
was accomplished and new fasteners were installed in
the reworked holes.

b) Replace Hi-lok fasteners in the X7224083 panel to Xy39
rib attachment with same size shear fasteners to pro-
vide greater fastener head strength and preclude further
cracking of fastener heads.

The planned rework, including inspection of involved
holes, was accomplished and new C4550 shear bolts were
installed in the following holes (Ref. Figure 2.2.1-9).

C403 thru C442
C451 thru C456

c) Increase fastener size and add new fasteners in the
upper outboard area of the pattern attaching the
X7224061 panel to the Y992 bulkhead to provide posi-
tive fastener margin. The planned modification involv-
ed increasing the size of 22 holes on each side from
3/8 inch to 7/16 inch plus adding one new 7/16 inch
hole on each side to accommodate a new fastener.

65




As part of the planned rework, a baseline Magnetic Rubber
Inspection (MRI) was accomplished on the holes to be re-
worked. This inspection revealed that several of the holes
contained cracks. The cracks were corner cracks with the
cracks visible on the inside of the hole and the inside edge
of the 10 nickel steel bulkhead. Following rework of all
holes to 7/16 inch diameter, cracks still were detected by
MRI in twelve of the holes.

The consensus was that the cracks probably were the result
of load redistribution when earlier bolt loosening and
failures in the pattern occurred. Since the ecracks prob-
ably would not have occurred if the design changes to create
a positive margin had been incorporated at flight 320 (when
analysis of the loosening problem indicated a design change
was necessary), AFFDL and General Dynamics agreed that fur-
ther rework should be accomplished to remove the remaining
cracks. This additional rework consisted of countersinking
(459 X .03 inch) the inside surface of those holes contain-
ing cracks. If crack removal was not complete, the hole
diameter was then increased to 1/2 inch. As shown below,
it was necessary to increase the size of five holes in the
pattern to 1/2 inch to remove all crack indications (Ref.
Figure 2.2.1-4 for hole locations).

Original Plan Holes with |Holes with Inc. to 1/2
Inc. from 3/8 Cracks After|Cracks After | to Remove
to 7/16 Ine. to 7/16|Countersink | Cracks
44 holes (E839 E839
thru E878 and 840
E2025 thru E2028) 842 842 842
plus add 2 new 843
7/16 holes (E3001 846 846 846
and E3002) 847
850 850 850
851 851 851
852
856 856 856
860
863

d)

Replacement of Taper-lok in hole E87 (Ref. Figure 2.2.1-4
for location). This replacement was not a planned WCTS
modification but was necessary ro insure a proper instal-
lation after the temporary replacement installation made
at time of failure (flight 1209).
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Inspection of the hole revealed slight elongation.
To eliminate the hole elongation and obtain proper
protrusion, it was necessary to rework the hole to
accommodate a .003 inch oversize Taper-lok. This
was accomplished and a C4456 Taper-lok installed.

Non destructive inspection methods revealed no abnormalties

during

the planned Category IV inspection. Visual observations,

however, revealed the following conditions:

(o)

Broken bolt in the Yg932 bulkhead at the left hand Xyp84
rib (hole C755). This hole was increased in size from
3/8" to 1/2" as part of the above mentioned WCTS modifi-
cation.

Loose nut on the Taper-lok bolt in the Y;932 bulkhead at
hole C86. Although ultrasonic inspection of this fastener
indicated no failure, a decision was made to remove the
Taper-lok and inspect the condition of the hole. The hole
was found to be slightly worked (out of round) and was
reworked to accommodate an oversize Taper-lok to eliminate
this condition.

A gap between the Taper-lok head and washer on the Y932
bulkhead at the right hand Xp39 rib (hole Cl116). A washer
was added under the nut and the Taper-lok torqued to seat
its head.

Indication of motion between the left hand lower bushing
retention strap and the pin collar in the forward area.
The attaching bolts in the forward end were removed and
inspected. No bolt failures were found and no further
action was taken.

Cracks in the web of the Y932 lower fairing attach struc-
ture (P/N X7224166) in area of the Xp99 beam. The cracks
extended inboard and outboard from the Xp99 beam and occur-
red on both the left and right hand sides, In this area,
the forward simulated fuselage skin attaches to the hori-
zontal flange of the X7224166 support. The vertical web

of this support in turn, is restrained locally by the beam
at Xgp99. Because of the secondary nature of this structure,
the cracks were "stop drilled" with 1/4" holes rather than
repaired.
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2.2.2 Material Testing

With completion of the Credible Option Tests during this
reporting period, all material testing to be accomplished at
Fort Worth is now complete. Tests completed during the report-
ing period consisted of the following:

Crack growth tests - 18 specimens
Material property tests - 60 specimens
on 10 Nickel Steel EB

and GTA weldments

There are 16 notched fatigue specimens (FTJ10940-151) at
WPAFB to be tested to determine the effect of spectrum truncation
on the fatigue life of 10 Nickel steel.

Test results for all of the above tests will be incorporated
into the Material Property Data Test Report FZM 6148.

2.2.3 Component Testing
All component tests were completed prior to this reporting

period with the exception of three Credible Option Fastener
Evaluation Tests (603FTB059) which are being tested at WPAFB,
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X7224113 REF

X72241% REF

X7224118 REF

SECTION F' Fae

SCALE

V2

5025
4356 HOLE (2)

81755 /¢4550-8-21(2) NS
81755 /c077-8(2)

P

| —xmezaps -ar
SEE NOTE &

L e ¢700

———— 2 44.14 REF

L= X1224i09 -43
SEE NOTE €

2, 4125
L x7224114
REF

FSTNR X7224111 REF

SP
OPL

Nmio

—X7224109-47
SEE NOTE &

X7224060 REF

-Fa?x?a-cﬁw[? Im; 7224110

2,2963

X7224114

k7223992 - 8(2) UNDER HEAD
TORQUE PER 8735 /MO16 -88

IR
et
@; 2\

/ (C

REF / @

s e

T‘;{‘- r— Be 63.00 ReF
. 31 Jﬁ"b/ F%J %
i ) - et L _— 122411 REF
2% B 4! -{ 4/
T\ ol aos-o® |s32.00 wer
- s
S 1 o A
I ; ~
“ + l |+ 9\:( Y7224109 REF
' + 4 : [ / —
T6V5F A_:!J[ :é{“ ::l' /
: e || |
) - ra
(u:?‘ﬁ,{% g,,:%;w |L+ (SR + ]+
! z - y— = —

5+,7++++]+

w0

le— 6 FSTNR- ———otu

\- £9 sP
R N7 2o T
wUe CL n
3.50— igercyy of 020

OLE WM £S5
mrecmt FINISH PER

7.577F—< [l

S 7 fg',.:

19

|

75 f"i“ L
TVPL,._—/ =

X7224113 REF—/

L Zp 0.00

2 y7229170 Rt

w B-5es

VIE
SCALE V2,

5

= X7224109 REF—
!
SIE TRAME 1[SEE FE 2

4

Y
/

L




[6)FSINR CALLL
.58 01 (8) WAS

X7223985 -6-13 HO FS

817155/C389 -6

INSTALL PER X7223386 -& EXEPT HOLE
ROUNDNESS IN 17228113 TO BE WITHIN L0012
FLUSH NEAD WTO FUNGE OF X1224170

(DO NOT INSTALL THRU X722 418) 3

11ADDED KTZ24¢
1FSTHR CALLOYT
was S

1JADDED FST

®

EF

|
x7324

/17224109 REF
1
h

[N

18 REF — |

BI [MADDED NOTE
02 [NOTE 3(3) M

ve| 992.00 ner

X7224/03 REF

T CIN
P - i+

‘+;:“H*‘T; + %

+ 4+ + + + +

L-_7G TYR

fo—t0

1.00 —=
TP

1.00 TYP

[ ..

6 FSTNR- — ~—omete— 2 B SP-r
£9 5P

SF 1.250 DA X125 R BOTH S108s
FUL CLERN VP REQD WITH MAX
INOERCYT OF 020

SURFACE e
PROTECTIVE

ok W £ss 'Y
FW/SKH PER NOTE &

~2p22.80

[~ X7224/14 REF

FSTNR
5P
PL

Ng~

Zg 0.00 REF

a anzwm REF

ew B-B as
SCALE V2,

l—2 £Q 5P obet— 7 FSTNR
£9 5P

v

[—XHZJIIJ REF

10 FSTHR
£9 5P

(SEE Lwr RATE SKEXH Fok #ocs wo.)

seer A-Asr

X722419 -7

SCALE ¥

._T?w

932.00 REF

| (SEE NOTE €)
. X7224/18 REF

view Des
SCALE V2
ALL MOLES TwmIS VIEW
PREFIED 'G’

- 2.69.00 FEF

X7224013 REF

X7224119 -9 @
X7224113 -10 OPP

X7224111 REF

— K7224113 REF (see wore 6l

-7) SEE NOTE 2
2 100
sor XT226H! g 0o per— -

X7224/09 -13 X7224118 REF

X7224109 -7
(SEE NOTE 6)

£9 P

X7224113 REF

X7224/09 -/t
X722413 REF

5 FSTNR -’L?HSF-—

p—255

SF 1250 DIA % 125 R
BOTW SIDES WITH FL CLEAN
MAx UNERCUT . 020

SURFACE fROUSHNESS ‘&
PROTECTIVE FINISH PER
NOTE 4

180

8, TNPER-LOK HOLES 1M THE FOLLOWING PART
WITHN 0012 IN LIEU OF TNE .0004
X1224113 -9/-10 AND X7224118 - 7S¢

(B)7. STRAIGHT 'SHANK FASTENER !

Yr 992.00 REF @

b

(ares00

SCALE Y2

view Ecs

101
' rer

XT229170 REF

NEXT SECTION LETTER:G

umies o
Ry

[
SEE PL

IN ACCORDANCE WITH X7223974
6. REMOVE ' LAMINATIONS OF X7224108

TO FiLL YoiD. L.
5 FASTENER CODE: (SEE MNOTE &
BASIC CODE

/_}—N[ﬁo LOCAT/ION, N:x NE

N— GRIP LENGTH DASH WO,
FASTENER

81755/
CO20-12-
E 1755
02016~
X 72239934

72233898

8/755,
CBOOZ-/IZ-

HOLE
DIA

3770
. 3746

»UT
anss/ |
€2350-12]
c2950-4))
c389-¢
c389-8
€2950-12
c2950- 8 |.
t389-6
c389-8

81755/
Co2o 8-
X72239904

X72239%%),
7733

A P
APROTECTIVE FINIGH WOTED SPOTFACED
.CLEAN AND APPLY CHEMICAL FILM FE
APPLY THO COATS Mit-P-23377 EPOX
3 ENE REF OVLY : INITIAL REL &
2. APALY 7 SEALANT TO ALL FA}

SHANK OF ALL STRRIGHT S

METHOD OF APPLICATION .
1. DIM AND TOLERANCES PER U5

NOTES (EXCEPT RS SHOWN)

m»

—
=
b "

11422
oL 3
YkaKzCS
cowate

=

pIvistoN
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roxy

NENE'

—tm

FIGURE 2.2.1-8
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X7223985-6- '3 HO S
81155 /C389 -6
INSTALL PER X7223986 -6 EXEPT HOLE
ROUNDNESS IN XT224113 TO BE WITHIN 0012
FLUSH HEAD WTD FLANGE OF 11224170
(DO NOT HSTALL THRU X722 4118)

®

ST rone [T
A ﬁ! [JADOED XT224109 -19,-43.-45 AND -47

2) WaS XT224109-13 m #OTEG (ECN AC430)
] 81 JIIADDED NOTE 7 (ECN_A0481)
[3 JADDEQ X2Z409 -7 -3¢-0 (Z) REVISED
FSTNRS § LOC 184, Common TO 17224119
3)!7214"3 NAIZ s X7224013 - /-8

X1224109-13(5/E3TIR (oM A

[6)FSIAR CALLOUT  WAS {71 ADOE O
58 DM (8} ahS 35 FSTNR EQ SPGECH A88)
1A0DEQ X122 40661l (2) MRS &5 TYP
IFTIR CALLOUT WAS Ef (h1pre cauour
was Sre (N Aoss?)
NIJADDED FSTNR ATTACHING XR214118

o

|
x 71& 4118 REF—

B3l-74-8 TOCEINER(Z) MS .65 Fom
A%224103

(ECN A0493)
B1 [UAPDED NOTE B(Z)ADDED'SEE NOTE 87 T0
DZ[NOTE 5(3) WAS INSTALL PER XRZ23%b%
(ECN AD436)

|

Vi) 992.00 eF

X7224/03 REF

l—t SYmM

~XTR241/3 REF

SF 1250 DA x.125 R
BOTH SIDES WITH FULL CLEAN UP
Max UWIERCUT . 020

—— 10 FSTAR '
£9 SP i;”,’;” 28 80 SuerAcE ROUSYNESS Y
PROTECTIVE FINISH PER
h—155 WOTE &
-
e
@d. TWER-DK NOLES W THE FOLLOWING PARTS SHALL BE A TRUE RADIUS
! WITHIN 0012 IN LIEU OF THE .00048 REQUIREMENT oF X7223993:
X7224113 -S40 AND K2224118 - 7/-&
(B)7. STRAIGHT SHANK FASTENER SUBSTITUTION 1S PERMITTEOD
IN ACCORDANCE WITH X7223974 -
| 6. REMOVE LAMINATIONS OF X7224109 TO THICKNESS REQD L
2, 9 TO FILL Yo0ID. 1
224108 - (5 FASTENER CODE: SEE NOTE 8,
SEE NOTE §) Yg:932.00 FEF @ < 7 ¢ ! Q
X722 4060 ReF BASIC CODE ~
69,00 REF - - / HEAD LOCATION, N:NEAR SIDE, F < FAR SIDE *
N mom s HE 3
| 2p3.00 ReF N— GRIP LENSTH DASH MO, ]
laasd HoLe | FASTENER | wuT | waswer | mste | Toeave el | <]
{CO0E| DiA 81755/ WAL SIOE | SPEC |8r7s5/ MoK =
fee X7224113 RE€ I A 550 | Boiat | €2350-12 xr22299a HoWE | - 64 .
| (SEE NOTE ' 6) 8 [:3922 | 85550k | c29s0-# | xr22235-4| mowe -84 B
oFP ¢ | S5 [rmaroms]csms-e| 855, |meesees<|. 550"
SEE s7e |
0 |Toic Wrezassss|cres-8| BU75, |wrzzmsars| *o5pe
X72241/] REF 3770 | 81755/ o -
£ 11374¢ | 3007 wiz- |C2950-12 [ xze 39| NONE - éA
.2520 e s VR
wreza03 ReF | 9501 8753/, |cagso- 8 [x1223931-8) Mowe _4a
557 T2, xed
(Lrzzyery 6 | SEE. [xzzame-| Lae9-¢ | 8735/ 772239008
W[ 388 inzsoans|coar-a | 75 |weasesse| 5022 | 1]
o7& 2 302 1853 |2355% |waesmee mone | -68
APRBECTIVE FWEH WOTED SPOTFACES XS FOLLOMS”
LEAN AND APPLY CHEMKCAL FILM PER MiL-C-5541.
B APH.V MCOATS MIL-P-23377 EPOXY-RLYAMIDE PRIMER PER ﬂll. ~F-18264.
— 3 ENG REF ONLY : INITIAL REL CALC WT OF -/ /S  LBS.
= 2. RPALY -7 SERLANT TO ALL FAYING SURFACES AND TO
w P S . : SWANK ‘OF ALL STRAIGKT SHANA BOLTS. SEALANT £
#£0.00 RE —_x{:—la-s—— METHOD OF APPLICATION FER X7224196.

X7224118 REF

107
Z " eer
X7224109 -7 4
(SEe NOTE &) XT224170 REF SEE SEPARAXE PARTS LIST
view Eecs :
SCALE Y2 NEXT SECTION LETTER: G | smem (L3
| o
L]
: [t = comatn. RIB INSTALLATION-
- Iy -
‘: R st CENTERLINE,
SEE PL |'nunlem RGyifai Y, 932:00 TO 992.00
rory —:—4,\0.» A Jaxn
. gy o T | i
P 7 S =L el Wi J|07875 X72241/10H
et nam o i/g == r0£7

1. DIM AND TOLERANCES FER USAS! Y/4.5,
NOTES (EXCEPT RS SHOWN)

1 Y4
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FASTENER HOLE IDENTIFICATION - CENTERLINE RIB




1301 m OS\VPSGSTX

Ye 932.00

Xp38.83 REF

.85
3_5‘_ ‘15- 1 ® 2658
TeL9.00 REF — -4 1
54 ), 4@1@
-1 17 =
5 % X7224098 -
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L i 2 K
i Cla ’ i : ¢
(4 +
15 :t : . ‘l +]‘
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; 1.5% ||L_ +TT 3 o s LR X X XXX
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50TTP—ak
< m ?FORU‘;’ i‘ ( \/
SEE NOTE 7 é
e 50 TYP TRUE
SEE NOTE 7 Al .o .
A ) X7224170 REF
A8 ,
VIEW A-A ,, A+To
ALL HOLES THiS view
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LH SIDE
-1 INSTALLATION SHOWN
-2 OPPosITE
ALL HOLES 7#7S V/EW
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8 | 7 t 6




[ ] 5 4 1 .,
|
‘ X 7114080 REF .
‘ Yr 932.00 REF
——XTLL 424 REF
12 411
L
v |
1 L |
xr124123-2 @ Xe 38.83 \———11 !
X1124123 -0 OPP { ‘
128 :
ve 992,00 Xr38.10 REF 's'\ '
i
Blv i ' P SEE NOTE 3 {4
£<] :—ha i L,TE ¢
9224078 -9 180 REF ~m i
5@[4 I ;7‘22240;240 oPP @ — 13 —-—1.6d L—-— '
&% %® SECT C-C ;
T “5'7; = ! ScALE I/ :
O Ll e iy ’@] !
® — B 658 0
B i
t 3 @1» | 400 4 E0 SP ‘:
il |
N WAt @ e —-
l+ Decs 8 o +  4EosP!
I 6 £q sp@ g_{_ + |“Q5_L 8
I? 50 T T 2 see 2
x7224125-96) P2
/xvnuzs-waw i - -—
H 4 P+ reca sp in
v R
+ 1+
% SP@ R X1224060 REF .‘
4N /
XT7224120-1 L : S
/_xnum-z oppP K ;@ ¥7224121 REF
€
& +u B+
g 4 .
0 SECT E-E
\q_ X1214126 REF SeaLe 1, x
\_ .
T
&, = » 4}@ 25 20.74
‘%— ) T rease
10 ! N g
E+ \L’C\ASL :
8 == Zr 132
: o T
\y +7 +
) .
L =&_ S50TYP i | M
5 t.sa . :@5‘:1@ H @ {
X7224i2! REF l/ ! !
- — 2+0.00 REF )
YP TRUE
o
10
VIEW B-B s
£
gXINe INEP bty
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s ViEW
o
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i i [T
DEXCRIPTION DATY | APPROVED
C5 (N ADDED .50 DIM (2} REPLACE D
52 BASP WITH & EQSP £ 36 £Q A
ECN_A0457

X112 4111 REF FEJ D5 WNX7224123-3/-10 WAS X7224128-7/8
XL24124 -9-10 WAS X7274124-748
C5 [3)X7224125 -3/10 MAS X7224125-7/-8
)AZDDED X7224078 -9 /-10(5} ADDEN P

- e eer R
! a1 ~ ¢ A4 ¥ .4 L7 4.,
¥72L 4125 R A8z, 8.30 10¢ oM n’mmzuzs) “
8

t
|

X722 406D REF

BZ[1)ADDED NOTE & (ECN_A0482)
[78[i}'G'FSTNR CODE WAS'F, ADDED
3 lo1o| SEE NOTE 7(2) 17 GRIP WAS 18
. — - , 87 [3) 15 GRIP WAS 16 (4)'6' FSTNR
. - ; A7 [CODE was ‘C; ADDEC SEE NOTE 7
S)ADDED NOTE 7(6) ADDED ‘G’ FSTNR]

Xe 38.10 CODE To NOTE 5 (ECN AIS70) %9-:5,

G
=
=
&

R

)
e
—

125

= L—.IBO REF

SECT D-Decs
ScALE | / Ye 922.00 REF

X7224113 REF

Ep 9.00 i

@ 7 INSTALL 81755/4061-064 KUTPLATES WITH MS2042TM4 RIVETS, FLUSH NEAR SIDE IN X7224124.
INSTALL RIVETS PER 8/755/M100
6. STRAIGHT SHANK FASTENER SUBSTITUTION 1S PERMITTED IN ACCORDANCE WITH X7223974

4. INSTALL ALL FASTENERS WITH -7 SEALANT PER X72241%
3. APPLY -7 SEALANT TO ALL FAYING SURFACES FEL Xx722419%
! 2. ALL MACHINE SURFACES ¥/

{ 1. DIMENSIONS AND TOLERANCES PER USASI Y I4.5

i

5. FASTENER CODE :
BASIC COOE
g——usw LOCATION (N) NEAR SIDE, (F) FAR SIDE , NO CODE OPTIONAL
-———— GRIP
FASTENER CODES
BRSICluoe DIA | FasTENER T ARt | ot R TERGUE
a 1520/ 14| 81755 /C 3002 -8 |81755/C2350-8 {X7223991-8 |X7223909-8 |eiresmoic-4a
B |.2510/.4%|81755/cot0-8 |81155/c2950-8 [|x1223991-8  |x1223989-8  |si753/mO16-0A
¢ |3mo/auelxinzssc-p  |817s5/cor7-6 |XT113992-6 [X7213994 -6 [mi7ss/mon-im
D |5015/49%(x7223996:8  |81755/C077-8 |X7123992-8 [X7123994-8 |er7s5/mor-28
E | 2520/.24%| X122 3380 -& 5175!/6293'0-0 X722399/-8 |X7223989 -8 |@:1755/MOI-4A
! £ |3770/31ee|x7223980-12 |81755 fC2ss0vz |¥7223991-12 [x7223989-12 |ei755/mo016-6A
i | 6 |9m/374¢ |x71223996-6  |airs5/co61-064 |xrz23992 -6 NONE 1755/M06 -68
!
i
|

NOTES (EXCEPT AS SHOWN)

SEE SEPARATE MRTS (/ST

t

o =i [X/774120[0]

NEXT S%CT UTRE
F % U8 AR PoRCK
. o %2
! TmETES o
i 0 ;.“T’,? ;:m’mu ! 3:‘?: RIB INSTL = Xr 39'
P S ge] WING CARRY THRU
g - [ thidbs
- T A, 17 = —}irajad 3 “7-;— 'X_ i
<1 24001 | AMAVS | _'_ NONE Py 07878 72 24—'20

- o | —~ 1A [*= 1 oF 1

3 1 2 ‘ 1 1 Y

H
¢
z
&

,_)) FIGURE 2.2.1-9
: FASTENER HOLE IDENTIFICATION - Xp 39 RIB




-
[+
l
]
O

S30 i = OEO-VSS‘TX

SF 1.500 DIA <.i25R NS
FULL CLEAN-UP REQD
010 MAX_UNDERCUT
SEE NOTE

Xp 123 236

|
| Zc 33.358
\ - i
|
| t
‘ { © & X72240i0 REF
X7224034 REF — |
¢ 4
X7224034 <)
‘ ; X7224034 -1
|
| 1 9.88
I X7224080 %
| r——————-m
/89 726
4 | ‘T
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S
bt '
| |
| e ]
| r
‘ ]
| [
s .
I S xr2z4032-9
/ L X7224032-10 OPP
X7224032-7 —
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| T —x7224031 REF
|
|
|
/
—
| e
APPLY TO
PER NOTE
1 4
‘ A Xe 19,00

ALL HOLES THIS VIEW
et D
peecmep  C°




3
] | 5 4 ] .
SR NS ,

e

X7224034-7
X722403+ -8 OPP
B l ’-”‘ ~3) APPLY TO x722403¢
PER NoTE 5 X7224037 REF ; o P
51 - {j
_ !—-.M Al.s r— (3 8 | )
| 1 — e, = \-‘LH —+i2 T
g/ {lx
ST (L T TR R
— W = f - 3 i) W e 1 %
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| H - S
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X7224034 -12 OPP | | | 165 3 |+ + +
+ 1 |
] Mt L*r.} Y + + l
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| % ] + + |
: e g8 TYP + | ! | | +
7m) : ' !
i I ! [ ! J|r T +
5¢ + ¥
T I || - ‘ 7 ; |
.26 - | T T + + l
I + | |
1 4 | + + + + |
3.00 | ) +
asTee [+ ! ' .
| ] | + + + 3 ; i
s + | | | i +
8 * T + i I
32-9 * 41- | | [fit +
- . + A !
32-10 OPP Ce 221 C | ! | v +
3
3.00 + + .
l asree | | | ;
— +
1 REF li‘ T | +| T
S +
¥
120 1 ‘ I \ T |
1 I 4.50 T 'Tv Elh
348 + " y,
l 100 O\ | @ i |~
109 o 4, e
1 .90 | \2\
Ld [ N L] | l d1x x) Rl ¥
- ) e o s T A@jﬁ
f_ r ‘“Cg/—"(‘f’+'“\1— T‘ o\ /
A + + — -
J— T iy -1 -
110 - l et i e ISP { -
330 e e tiing ‘z.w-’s— Lar 62 'ﬁi e g5 TP =
- 576 — "l 3.50 — g i 191 b .31 '
Lo i \_ szt L
262 , a2
APPLY TO X7224032 DAZZ ve 95825 2259"7_ ’;‘;LES(: ) X7224036 -15(2) “
B ¢
e NoTE £ Ye 932.00 Ye 341,15 REF Ye 947.90 Ye 954,50 Y& 962.00 e 969.50 Ye 972.00 Yr 984.50
L iz224036-13 @ X7224031 -7 X7224036-7 F$

X7224031 -8 opp X7224036-9'Ns

X722403¢6 -1 (2)
VIEW LOOKING INBD
NORMAL TO ¢ RIB
(ALL HOLES THIS ViEw PREFIXED ’5’)

mu-c-zao/ F lan72 24030 |i .
3 ] 5 >/ S0 W 5 Tt 2 4 I

L




Rl8 REr

X7224035 REF

+.0i0
075 2oo R
— (7224031 REF
Ye 992.00 REF—} = )
- N\ Xe 119.00 REF
\ - X7224060 REF
CSK 100°% 1.272 DIA Wy

Eﬂl’

25 TYP-—

secrion GG 82

_?BBZS

SPOTFACE 1.250D1Ax i125m
MAX DEPTH .010
FOR FulL CLEANUR

X7224035 REF

En.
secrion F-Fez o,

RIB REF 9.

[

8.

X F 122.957 REF
-3¢ /’;:} BASIC CODE
Eﬂ e 31064 REF 4 - ; [/HEAD LOCATION,(N) NEAR (F) FAR, NO CODE OPT ONAL
r ‘; [ ] ! i N GRIP LENGTH DASH NO.
YL Al +oo i BASTC| om | HOLE | BOLT NUT WASHER, | WASHER_ |TORGUE| INSTL
. } f\ cooe puper] oia | OR PIN HEAD SIOE | WUT SIDE sPec C
P SEE - - . SEE -
D.h \x7224034-9 F‘ I A YV | oS X722399%-8 | 81725/c 380-81 81755/psH - 16 |x722396¢-8 S5 |72z 3093-e
-;- | | X7224034-10 oPP | F B 19 | SEE 72239939 |arsy/c3e9°9 gonsfesi-is |<7223380 -9 | 6L |xre2t58-9
c2 SEE ) A SEE Y
+ G+ | | ) ¢ | 5 |SEE, [x7223999-10 Jarssfeansiomrssposni- ez [ra 2 90me 1o  SEE  xr22v99s0
' SEE - 289+ - 2| SEE -
1!‘ | | i | O | % | SEE |r7ea999-12 lanssfc3e0-2[arsypse-2a (1722100017 e, frrevanrn
32, SEE . .14 - - SeE N
! ‘ + | @—/ | 13 Ya sPec x7z1399? 14 (81755/c 389 8125 E/P0-27 (722398614 Eec X 722399314
: 4 ¥ 2520 - - . -g (817557
i 4 - , 1.00 l @ F | e [2550 [x7223%0-8 81755/02950-8|x7113881 .8 |r7223389-8 v NoNE
1 + M SEE NOTE 3
+
| " " y =
; i | l i H | 3 [13370 |22 39002 [airsglassoiz (47223901 12fx 722390912 :ﬂ‘:‘:’;/‘ NONE e
.L I | ™~—x7224035-7 l K [ fggf K7223980-16 |@7SE /£ 2950-/4{K 122399/ 44 (472298910 f;;"{”‘ NONE
. ! X7224035-8 0PF l T 12520 <8 875/ |-—
1 + ] O ¢ | % 2322 lersshoros [siossessoslcrazyssi-e [x72235e9-8 |85/ | nowe ™
I | : m | g [5925 |e72239%6-8 lassyeon-g [xraz3991-8 (craavese-u |85/ | none  |[S]
+ (67 >!.|ﬁ_ I ' | N ¥ 52';’ X72239%6°9 lpi765fcorr- Ix7223992-9 [xr222994 -5 :’;,’;f;, NONE 8
: 4 | I | P | 54 {6275 [rr223996 10leinss/corr-io [c1221992-10] 0722 399410 u:"f;. NONE m
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26 1 25 \’/ = T 13 P 2 73 I .




24 | 23

- 18.56

HEQSP
| & STAGG ERED HEQ 5P
& - _ _ STAGGERED

8| J vd o
oot o g0 o V55 97 9
A 4 In

e/
)"

Wit ‘ !
i : 13 |
[T .
i 'J\/—//M '
F’/\,/K——/\f—%jb: . X1224159 REF TR ¢ RIB AT UPPER

7224153 REF
VIEW ch SURFACE OF RIB

SCALE 1/2

\—X’l 4151 RE) -
224is] REF ALL DIM TRUE

X7224159 REF

“—xr224103-7 L_ aas®_. ris @
REF

1224156 -9
1224156-10 OPF

SECTION E‘ E A22

SCALE /2

X7224i59 REF . JIN REF X7224159 REF
. 8
W

TR ¢ RIB AT UPPER
SURFACE OF RIB

X722415) REF

AlN 305 it YMATL: 012 x5 <6
g REF— 190 SPEC AMS -5520
. SEE NOTE 15
. :
305 REF — -
» e ®
o e PR |l e o i
75 AN AN e AWhnad
B 2}1 2] AN 1— :
N AN 2
12
% I8 I -,ﬁ t t&j ;E—‘ Ye 992.00 REF
X 7 ! LIQTYP
odo sd Tv 10 ha
4. 2 #@ e ®
NS - "
133 - 2.80 -~
¥ & 16
4,99

16.93 -———— e 509
20.7¢ oo
t;é 5.20 ——
X7224157 REF ) @

VIEW DB‘.v
SCALE 1/2
ALL DIM TRUE
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246) RELOCATED FSTNR(7} REVISED
5 FSTNR GRIP (8) ADDED SEE
5O NOTE  CALLOUTS

8242} ADDED —11 ADD DIMS (3) ADDED
2 TR ¢ RiB CALLOUT

@ -
305 ’
Y. 932.00 REF i
N /g D
4 9
7 N
T .-—'-~-I - @ R
Y T SEE NOTE 15
| } 56.67 REF
TR ¢ RIB AT UPPER
SURFACE OF R1B
C
1
e
- & S
_ IN)
-~
1224103-7 -—aos@—)J \ rig @ Q
ReF X
N
N
b4
p—t
() LY
R RIB AT UPPER 3
/X7ZZI!5I REF /_guktncls oF RIB B
@
MATL: .012 x5 %6
SPEC AMS -5520
SEE NOTE 15
—
Ye 992.00 REF
LIQTYP
B24
A
Jlomm | k1224010 H
t 22 ' [ 21 i

4.‘ FIGURE 2.2.1-11, SHEET 2 OF 3-
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ew . OLOASSTX 2

i il

X7224103 REF

@

Ye 992 REF APPLIED T0 FAYING SURFACE
OF X7228159 (SE€ NOTES 4 AND 14)(G3)
/
/ /— X7228151 REF
—ellw— 030 REF
I , /
P
—
D : - |

i +
13 .}_‘ _K_ 60
=1 @_{

X7224159 REF

APPLIED TO FAYING SURFACE

U"Uazt

W?E$IL?N|50' OF X7224159 (SEE NOTES 4 AND :4)@
SCALE 1/1
%992 REF ¥1224151 REF
a3 ReF [
c |: - 7
} m D = X7224159 REF Xiz24103 REF - 3
o D APPL
} BUIin 5 i SURY
| | X122415) REF S
WERPLS. \
B
} | 5 7] ﬁ
25 REF | 40 ——
> ! 1
ik
L -l 5g e
¥1224103 REF —
secron V= Vges
ROTATED 180°
SCALE 1/ X1224159 REF
| Se———
B X7224011 REF
X7224015 -1 L‘\J
X7224015 -8 OFPP
secrion R-Ros |
SCALE /1
. Y932 REF
a3 Q
I X1224103 -9
A
¥, 8400 REF
[
_;_(IOZ
X7224159 REF
A secron N- N t
SCALE 1/2




36

APPLIED TO FAYING
SURFALE OF %7224159
SEE NOTES 4 AND |4

X7224151 P!‘—\

—x7224014 REF
g .65 TYP / .
1224013 REF 3 r .
[ {

G B,
] e~ .65 65~

SECTION AB"A B A32

% 8328
AT Y 33170

UPPER CMTOUD\
REF

APPLIED TO FAYING J60 TRUE
SURFACE OF X7224159 CONSTANT

SEE NOTES 4 Aé) 14 .
APPLIED TD FAYING =3 .
SURFACES OF x7224157
(SEE  NOTES 44@0 14) ~

| ¢ ‘
o —= N
.
7224157 REF
SECTION AA'AA ce
SCALE /2
ROTATED 32° W
X7228159 REF
= !
30
‘i'; ’E_Q A% | section P-Pase
Y- 932 REF P SCALE 1/1 %932 REF
3-9 X7224151 REF
S S
.50 = so
.J..
- E A . -
== =
_f [
24014
50 REF J/ 75 x72
ees £ Cosure :;5222
T I&;(\_ fgm
X7224103-9
335 sECTIoN S 33
24159 REF —X?ZZGI.SS REF SCALE /2

SECTION N - N oz2

SCALE 172
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—X7224014 REF

[~ ——y
% reﬁ TYP
.| K
0 1 (MIA!D 0

i X7224013 REF
fo— 65 65— L
X7224157 REF

- —

SECTION AB“A BAsz

190 TRUE
CONSTANT

UPPER CONTOUR
Gﬁwwn/:x//

Xg 83.28 — - APPLIED TO FAVING

AT Y, 93110 = - SURFACES OF X122 4i57
el . (SEE NOTES 4 AND 14)
" €

X83.73
AT ¥p 992.30

section Z -2 a6

SCALE V2 X7224011 REF
ROTATED 382° CCw (
) (

™. X7224013 REF-
N
i
X1224157 REF
N A A* A A ce ' .
caLe iz X7224014 REF — 65
ATED  32° W
: SECTION T~ | a33
SCALE 1/2

1 APPLIED TO FAYING @
S,

(1224011 REF \} ’ /— X7224011 REF
| I ! | | 1

X1224013 REF i i |
l{ I I} | 75 ==
Wiree )
7U N X7224014 - 9 AB b33
£ cosure X722401d -0 OPP X, 80,00
o8 REF ! g
3 H X7224014 -1
2433, ; X7224013 REF X7224014-12 OPP

-— X7224013 REF

APFPLIED TO FAYING
SURFACE OF x7224014
SEE NOTES 4 AND 4

SECTION J'J Bé,C6
S5CALE 1/2

LN,'. i T + + t 5 l | | 4 | |
N AN RN i ik e S — - —=
Dl .\'fT T [ T - _T\I.(

X7224156 REF

APPLIED 1O FAYING SURFACE
oF Xx7224151 (SEE NOTE 4)

3]

N

28

A0S

31

3)NOTES 4 AND 14 W
(4} K722011 WAS X7224
14)ADDED -1 REF CAL.

CRET I

J o876

1 f 33 f 32

37
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32 ]

31

.190 TRUE
CONSTANT

¥¢83.73

AT ¥ 992.30

section Z-Z A

SCALE V2

ROTATED 32 CCw

X7224157 REF

NEVIIONS

B

DESOMPT)

J |83

N ] B :_—_Mm
S{A\[3)%TES 4 AND 14 WAS NOTE 4

4)ADDED -1l REF CALLOUTS s

(8) X222011 WAS_X7224151

APPLIED TO FAYING

SURFACES OF x1224157
(SEE NOTES 4 Aé 14)

X7224011 REF
4 (

10
gy Y
X722 4013 REF- |
]
i
s o of
+_J
x7224014 REF - L—»“

SECTION T"TA;;
SCALE /2

X1224156 REF

-3
' APPLIED TO FAYING SURFACE
APFPLIED TO FAYING
SURFACE oF x7224011 @ oF x7224151 (SEE NOTE 4)
- S SEE NOTES 4 {14
| X722401 REF 1
145
/ ReF
! [P I ]
T —t

N\

Xjzzdom-

seetion J-J sece
SCALE 172

7

APPLIED TO FAYING
SURFACE OF Xx7224014
SEE NOTES 4 AN@I&

7224014 ~ 11
X7224014 12 OPP

- 7224013 REF

ol

@ %3] X7224010

R

Tloms | X1224010 H
| X7224019 1 |

32 [

31 %

g
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1] 4 [ 3 v 2
[>,< TRACE Yp 944.15
) AT ¢ L6 [
ot b !
g
o
3
130
. REF
<
Lg D )
|
6275 ;
&% voretr Y |
. X7223996-10- 42 (2) HD FS
81755 /C077-10 (£>) TRACE £ PWOT LUG AT Yz 944,15 | REF
VIEW B..B X7223992 -10(2) UNDER HD
D4 17223994 - 10 (2) UNDER NUT i
LOOKING NORMAL TO PWOT LUG TORQUE PER 8/755/M0K~0B :
SEE NOTE 2 17224010 REF
—_ B Bm A
2 ey | —+
— 7 '
(i
, ! ; 1] CLOSURE RIB R
¢CLOSURE RIB REF
-7
SURPACE 0F 3224006 X122
c SEE NOTE 4 X7224006 REF
¥ 944.1
X7224006 REF -
.29 REF
Az
SECTION D‘Dca
944.15
Y Dcz
—»
vew A-Ac
e
X7224006~7 /
X7224006 -8 0PP
B -298% WoLE ) %
X7223996 ~8-13 4} HD FS
81755 /0077-8 (4)
X1223992 -8 (&) UNDER HD
X7223394 -8 (4} UNDER NUT
TORQUE PER 81755/MOI6~88
SEE NOTE 2
{ N Y T == T
2 00O REF - - et - - ~——-+
- 4 { | N I I
T !
; - INSTL SHOWN up
C -2 INSTL OPP a3 ;
VIEW LOOKING FWD X 113.00 REF
X72:23982 - 10 -39(2) HO NS LH SIDE e INGD
81755/(389 -10 (2} Ty Y
81755/ P51 -22 (2) —\ X 13132
INSTALL PER X7223393-10 / 237 APPLIED 10 FAYING SURFACE
W25 = N\ l‘— — ) SEE NOTE 3
A
} Y- 94405 REF
. € RIB REF
.. P
\‘I |
L 125
'\,——-\ ..
ViEW C‘ C A3
4 I 3 t

\ ' ‘ FASTENER HOI




VSIS
[ SYM] oM FECRPTION DATE_| APPROVED
A182]"nADDED NOTE 5 (ECN A0476)
B|D2}1VADDED NOTE & (2) ADDED
SEE NOTE G To END OF NOTE &
(ECN_B148) 2023

®

]
OT LUG AT Y, 944.15 |REF
-X7224010 REF !
‘
CLOSURE RIB REF
X7224030 REF
Y- 944.15 REF
.29 REF
section D-Dez
<
£
S
<
N
2025 WoLt ) %Y ES(
X7223396 -8-/3 (4} HD FS ~
8i155/C077-8 (4) ~
1223932 -8 (4) UNDER RD 5
X7223994 -8 (4) UNDER NUT
TORQUE PER 8I755/M0i6~28 B
SEE NOTE 2
6. -9 MOLDED SHIM MAY BE REPLACED WITH P03 PEEL SHM TO FACILITATE
ASSEMBLY. THE PEEL SHIM SHALL BE CUT TO SHAPE OF MATING SURFAC
_ | \ WITH THICKNESS SUFFICIENT TO FILL YO1D WITHIN ,005. .
- | ( @.ﬁ STRAIGHT SHANK FASTENER SUBSTITUTION 15 PERMITTED IN
- : ALCORDANCE WITH KX7223974. —
! @ 4. CLEAN FAYING SURFACE OF X7224006 AND APPLY -3 MOLDED
up SHM PER 8/755/FP5-1071 CLASS IL, TYPE IL, SEE NOTE &
| 3.SEALING MATERIALS AND METHODS OF APPLICATION PER X722 4196,
) A3 i X 119.00 REF 2. INSTALL NOTED FASTENERS WITH -7 GENERAL SEALANT.
\NBD I DIMENSIONS AND TOLERANCES PER USASI Y I45.
i NOTES (EXCEPT AS SHOWN)
\ APPLIED TO FAYING SURFACE
. SEE NOTE 3
Z ‘ SEE SEPARATE PARTS LIST A
Y¢ 044.1S REF NEXT SECTiON eTTER:E e = e
. ¢ RIB REF ety 1B
) : s G B D - e AT
romen o P Py C 5 VA - RIE INSTL,
125 T arzey i‘?‘m;ﬁﬁﬁ e el | PIVOT LUG - Y 944.15,
~.. i See AL port o [y dCk MEEEL WING CARRYTHROUGH
i A front vourt femwmn " T A4 7h g
i . [ T o [ o g o et
AMAVS f 3
? = == POV |owshs | X7224005H,
i tad NONE -
f . ot i =i 172 =707
] 1

FASTENER HOLE

FIGURE 2.2,1-12
IDENTIFICATION - PIVOT LUG RIB -
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8 1 7 ¥ 6
3626
-1
QREF 1813 B
r"“ T A T A REF 8.20 REF
: X 122.750
_‘F‘_‘ JﬁL Y 9/7.000 REF
2 14.748 175 (FOR -18)
U A .75 (FOR ~-13) THESE FASTENE]
b H £ A ATTACHING %72
./ ¥911.000 REF-—
oS F1
(&
(g Yqe
i ' T e 14.650 £.005
272 b
L
F CF
}QH o \
&
sio I & J 38 ™~ 11223503 -7¢2)
430 184 —] 147
i o . /

Sy

et
- 1

CT T

T 932.00 REF L-140

~
b .75 ( 7 ALACES)

Lo .
APPLIED TO

FAYING SUREACE

SEE MOTES 2£4

0 X722 4109-73
oPP €

X1224109-73 REF
X7224103-75 REF

X7223304 -9 x722:
X7223904 -10 OPP X722:

= X7224080 REF
14,26 — et /744 24.% 27.¢
AL 4P 4 P

SPOTFACE 1938 DiA x.125 R ~<

BOTH SIDES WITH FULL CLEAN 0P "<~
MAX_ UNDERCUT 0I5 <
SURFACE ROUGHNESS ¥

TYP 8 PLACES .

,_\/\X“

L
1

4728 \/
X7z

| 3 —f -7
23904 -7
Sy L~ X1223904 -8 0PP
,/ P
- -{ INSTL  SHOWN v
-2 INSTL OPP
X1224109-77 ~
REMOVE LAMINATIONS TO THICKNESS VIEW LOOKING FWD
REQUIRED TO FILL YOID LH SIDE
ALL HOLES 7'”/; wEW
PREFIXED  C'
J 7 1 6




—X122390! REF
(8)

REMOVE LAMINATIONS TO THILKNESS
REQD TO FiLL YOID

—X7223904 REF

THESE FASTENERS £LOCATIONS ARE TYP FOR
ATTACRING X7223904-7§-8

1 -7 REF

SECTION C-C [<3
TRACEABILITY AO.
LOCATION REF
SEE NOYE 5
PLACE ASSY NO. HERE

——X1224109-75
REMOVE LAMINATIONS TO THICKNESS
REQUIRED TO FILL vOID

APPLIED TO -
FAYING SURFACES REMOVE LAMINATIONS TO THICKNESS REMOVE LAMINATIONS TO THICKNESS
SEE NOTES 2£4 REQD TO FILL VOID REQD TO FiLL vOID

o N7224109-73
L)

4500 +:88%% pia

uew BB cs
ALl Houks Twis VIEW
PREFIED 'C’

i
9 X7223301 -9 2 HOLES IN LINE 7225
0 orp X7223901 -0 OPP
= X7224080 REF 2
“ 24.% 22.96
A 4 PL 4 PL &
2.35 (FOR -9)
N 37502383
Iy :
{ 125, .
! 1662 7285 1813 REF
gty 2,35 1
Lt . . Hi
4.93 s3z4 *
0.5 25002999 -3c4 _.000
(w'sﬁi’ o 010
|
773 :
7/ r ) 2p 15.996 e
-t SCARF 45°X.60
Z PLACES
(FOR -3 §-11) 125 X72239
246 (FOR -9)
+.0005
. P X1223901 - 10 41250-6000 DIA ——=
-zl 4‘21‘55% g:gWN 17323301 - 8 opp 2 HOLES IN LINE
L——mao A
IEW LOOKING FWD SECTION A'. 07
LH SIDE ) SCALE I/t
OLES THIS WEW = = 5 \d /
et Y [oNE
EFIXED 'C lF336l5-73-C-3001 IE I X7223950 |i
6 [ 5 v SE WM 1[STE PN 2 4 ] |

1




) REVISE D
AND ADDED

ool

86 [MADDED X7224109-73(2)ADDED
224109-75(3) ADDED X1224109 7

M
| P _WAS N
; Ca|CODE. WAS E (3) ADUED F ook}
. TO NOTE & (ECN AI590) e

@ 9. STRAIGHT SHANK FASTENER SUBSTITUTION 1S PERMITTED IN ACCORD/
WITH X7223974.
8. MARK ASSY PER %7224198 CLASS 24A.
7. SURFACE ROUGHNESS OF NOTED HOLES SHALL NOT EXCEED § W S
AND TITANIUM AND Y N ALUMINUM.

6. FASTENER CODE:

wew B-B s

AL HoLES TWIS VIEW
PREFIED 'C’

|

BASIC CODE HEAD LOCATION
~l J_- (N) NEAR SIDE

|
‘
4500 *8883 oia ' !
2 HOLES IN LINE | 17229302 -7 (F) FAR SIDE
' GRIP LENGTH DASH NO.
¥ :
BASIC| HOL NUT SH ] PR
EEC O [PASTENER |12/ WS oo [NeR ot | a2ssd Mol | &
& A 215 x7223935-14|C306 - 14 | X223986 4| X1223981-4|  -4D
B |232017223995-9|c306 -9 [\i2z3388-9|X1223%7-8)  -9D  |5¢
CHAM s x2S Tl e A e e
T D |325|x72239966|C077-6 |x7z23992-612239944| -6 B
25, E E [270N753/comdceaso-12|mezas9)-iZmasorsst] -6 A
1813 nf F x7223902 -9 (2) ®| F [0 2-12 |(2850-12 [x 722399+ 12 {AMBEOPDBL | -6A

¢-7 REF ]

6. -7¢ -8 CONTAIN FRACTURE CRITICAL DETAIL PARTS. RETAIN ORIGIN/
MATERIAL TRACEABILITY NUMBERS IN ACCORDANCE “WITH X7224)99.

4 SEALING MATERIALS AND METHODS OF APPLICATION PER x7224

3. INSTALL ALL FASTENERS WITH -I5 GENERAL SEALANT.

7 ARPLY -15 GENERAL SEALANT T0 ALL FAVING SURFACES.

I.DIMENSIONS AND TOLERANCES PER USASI YM.S.

NOTES (EXCEPT AS SHOWN)

43,
, SEE SEPARATE PARTS LI

X7223302 -7

WEXT SecTioN LETTER: D = TR
41250+ 3008 DIA ——o [~ =T e
2 WOLES W LINE Henm o | §= LS SUPPORT it
A A :-uu 2 ':;nsw' :u-‘ ‘v " '_'-” W'NG SwE
secTion A-Aor SEE PL [omms= i, ,ﬁB. ACTUAT(
SCALE 11 » o ror I
‘ \ o SEE———
R | T
i oxsa o orucanan - - NON s oo oo — 72
1 ! 3 t 2 1 ]
1 N

3 " FIGURE 2.2.1-13
FASTENER HOLE IDENTIFICATION - WING SWEEP A(




@

N

T RE
PLTURE AND
CN_AiI28)

¥

5ED
ADDED

21 _(ECN A0427)

oo

el

Bé [1)ADDED
5 [x7224
A7 | (ECN

X1284109-13(2)ADDED
109-7503) ADDED

T34 EQ SP WAS 2 EQ SP(2] F:.
Cd|CODE. WAS E
TO NOTE & (ECN AI530)

'3) ADDED  F (008

X1224109 7

9, STRAIGHT. SHANK FASTENER SUBSTITUTION 1S PERMITTED IN ACCORDANCE

WITH X7223974.

8. MARK ASSY PER X7224198 CLASS 2A.

7. SURFACE ROUGHNESS OF NOTED HOLES SHALL NO

AND TITANIUM AND Y i ALUMINUM.

6. FASTENER CODE:

BASIC CODE —‘I___‘L

HEAD LOCATION
(N) NEAR SIDE
(F) FAR SIDE

GRIP LENGTH DASH NG

81755/ |uN

2123 | x7223935-14|c306 - 14 {x7223968-

HOLE NUT WASHER | WASHER
DIA FASTENER D UNDER KU

X1223987-14

r EXCEED € N STEEL

TORQUE PER| HOLE SURF
{2 L]

ROVEHNESS

-4 D v

-2630] 17223995 -3 |¢306.- 9 [x1223988-9)

17223987-9

-3D SEE NOTE 7

| 3023|x7223996-8|C077-8 [x7223992-8

X7223994 8|

88 2y

| 3550|17223396-61C077-6 N7223392-6

(72239344

6B 2

J2 61753 /comw it zaso- 1222393117

AN S60PDGSL]

-6A g

n mlolﬁlm >

®

3722 Wrmsscoz-12 |(2950-12 12399+ 12

[AeeoPDERL

A 3

6. -7¢-8 CONTAIN FRACTURE CRITICAL DETAIL PARTS. RETAIN ORIGINAL
MATERIAL TRACEABILITY NUMBERS IN ACCORDANCE WITH X7224139.

4 SEALING MATERIALS AND METHODS OF APPLICATION PER X7224196.

3. INSTALL ALL FASTENERS WITH -15 GENERAL SEALANT.

2. APPLY -15 GENERAL SEALANT T0 ALL FAVING SURFACES.

.DIMENSIONS AND TOLERANCES PER USAS! YidS.

NOTES (EXCEPT AS SHOWN)

NEXT SEcTION LETTER: D

e IR

B 8%

SEE PL

SEE SEPARATE PARTS LIST

t

w = [X7223950E |

NONE

/
oy

U L A feact

7 -H)

SUPPORT INSTL-
WING SWEEP
ACTUATOR

ez

X7223950

H

- 7/2

= 78£7

L s L ea3

I

Y

\STENER HOLE IDENTIFICATION - WING SWEEP ACTUATOR

FIGURE 2,2,1-13
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D
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7224120 REF —
2 15.21 REF
e
1 AL HOLES THIS VIEW
322 pReFixeEp E
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SCALE 172
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X1223930 REF
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-1
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X7224130 REF

41~

1223931 REF

..

X7223950 -1
X7223950-2 OPP

FWD
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PLAN VIEW

LH SIDE

T %7224001 |1
i

-c-wb?[
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F336

15-73




[z
[zowe] Desce
REVISED SHT 2
REVISED SHT 5 (
REVISED SHT 6(
82 K1) ADDED SEE WOT
NOTE 4 (ECN ¢
REVISED SHT S

oo >

m

i (NOTES CONTINUED ZONE A21)
K7224080 REF C 9. FASTENER CODE:

| £ SYMM BASIC CODE — HEAD LOCATION

(N! NEAR SIDE
£0.00 REF + (F} FAR SIDE
‘L NO CODE < LOCATION OPTIONAL

GRIP LENGTH DASH NO.
Bass

% 932.00
* er

NUT | WASHER | WASHER TOR
81755/ |WDER WEAD | UNDER NUT

72239396~ | €389-6 [B155/P511-10(x1223986-6 | INS
2 £ [x1223999-7- | c389-7 lansyPon- 13 mez3sse-7 | s
25, |x7223999-8- | (389-8 jrss/PSNi-1s 72239866 | iNS
| S€€_ [11223993 - 0- | c380-10{amspsir- 22| 1223366-10] ks
SEEe |1223999- 12-|0389-12 |81S/P511-24| x722398612 ] INS
EE (223999 u-|c389-14 [gnssyesi-21lure23386- 14] NS
370 1 1223996-6- |COT1-6 |¥123982-6 |X1223994 6 pirss
4333 [xree3s96-2- | com-7 |nzeavaz-1 [ree3sas-7 |as
3983 1122 3996 -8- | c077-8 |\1223902-8 | xr223994-8 815
6275 | x1223996 -10-| O1-10 |x1223992- 0 |11223994-0}817S
3955 (81155 /c4550-8-| €077 -8 |\1223992-8 (x1223994-8 [8173
6241 |ams3/ass0-n- 077-10 |x1223992-0|x722 3994-10 18175
‘5456 [8/755/(020 8- [ (2950-8(V1223991-8 | NONE  {B17¢
13720 {ainss/coz0-12- | ceaso-e| wze3sot-z| NONE  |ais
3620 | x1223996-9- {c077-9 (x7223352-9 | x1223994 -3 | 817

BASIC {HOLE
CODE | DIA FASTENER

>
[
Am

®

m|m|ojo
w
"

{

i
I

|

mx;n]z';r—xt-:x:m‘

3127 18755 /cozo-10-|c2950-10| x223991-10| NONE {8
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SECTION 3
FACTORY PROGRESS

All scheduled factory activities on the WCTS were completed
in the prior reporting period.

As described earlier in this report, factory activities
during this reporting period consisted of participation on
the General Dynamics Teams that accomplished repair and modi-
fication tasks at WPAFB.
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